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mztitrV'--' r? ^ t jl - ^ ^-c , tjhi?--> * mm 

h SrlTf-.g.-tf — ^fMx— ^x— y'/U^CD^f— ^-b v h<7) 
To; N°-f i: -r — Ji&X'$> -? X . 

wmTm^r-^mmm^yy^ 9 yt>-9yA tvywp- 

— f4 y?yx.~xt / zttffcLX&r ) . 

mrie-tf — } <mfr— 9 7-~y>uco& : r~ 9^ -y h^m'om 

smmm^yj^ 9 v zftm-&TMt . y 

— T/I^Dx-^b -y bcDlotPBjSttftSXgi; „ 
#T— ^-fe-y h^/oMr-f i: LT. Pfi^cof— 9-te -y 

0 , ^iwlBF/f-f^-T-^-fe-y f07nA"f^ 

-if — y sf|ij7-'- 9 t- — 7/Pco-r — y* -tr >y h co 5 *=> cDloco 

[ft 5f<Jl 2 ] V—^M-t- f^—xfr&mdfr-^M 
tft 0 il L+r-; «J ftW 7" ^ x ? h £r fu f E^-; N'lf- 

tfrtasA Oil t-^-^wjtp^-^yi ? h £ . #«g^-3 v 
ftf-A'iiiii^7y'x ? h ti-mm o is t-^-^w 

ftrte-tf-; <IIf- y* x-7/L-Sr fluf EM 0 M L^-J «J 
SrWjSttft&X^tcfcUT. 

ML->f~^Mfflffl*7''Jx. 9 box— 9 V-X7nA"f 

4 iim'Ti>TMi^mikm2iztm^~9m^-t 

[ff5f<JM4] miBISOilLxafcisvv^ 

&$£-&ay^i-ir~;m\mm*y:j*9 ht>K 
ysiBjj^-^x-7VP<7DFJt-!fco^-^-fe v h tmmwi 

;«JfM-7Vx? LT#fi!tr&X*I£-£-t?f* 
[ff5j<iM5] firfEil£$^£X*IfcB^T. 

tfriBTS-^-^'fMffltP^-y^iy- bosofflifisij^. mie 

Tm^—^MMW^-y"^ x 9 hcoyn^f 4 l cr>y 
xy* b^M-^y^-HiS'J^. WEtf-Wr-fr- 



yVkOx— ^-fe -y bc07 D, ny\°-f- coS?2co:rny^T- ^ H 

IS 1 tfBR^-r-^S^r-S.^. 
[11^6] BfrlE-r-^IS-^PB^tcS^'v^T. mrie-9- 
— ;Wf— ^x— ^-fe -y h^TnA'f-f t L 

tz^zMUTmum^yi/ * 9 h soywr 
4 1 Lxwmz ftfz?-9%mm-tz>-T.m$:zt,i l z&& 
m^mnzmm^-9 j ^i-^mo 

[ If *JB 7 ] tut Ex - 9 JS^Mffi ■> T . lulET 

mmm^yjx. 9 h&yw-f * i^sntttt fz^zmm 

"9" — y^fUJT 1 — 9^t — 7*^07Qj'^t -f i; LTtSttStlfc 

MStLTV^Hf— y^a>-b°A— ^^av^T. 3>^b°j.— 
^y^fA iz J: oTKBSarcftfls-ft^^, TM-tf-^li 

mw^-yy^9 bcom^ -f & s 1 oj^Lhio-r— ^-t 

■y Mr^T-f-^-f-^lliJ-r— ^r— 7*;H*j<7)x— ^-fev h 
-f- & 3 >- b° a - 9 9 '~ 9 m^rXfo o T . 

BfrlBTJl^-^li§'JfP^-7Vj; ^ h&9 ?4 ry ywp- 
— tf-f y9yx.-xmm\,znmLxa v ). 

flrilE^-^Uix-^x— 7V^<7)#x-^'fe -y b SrMOil 

-A*WJffll^7y'i ^ T- Sr^-f-^Xgt . 

>T"f-^-^"ffiiJ$M^-^ Vx. 9 V ^lulE-^-^' 
\Wf— 9t-~ y'tvcof— 9-£ -y h <r> 1 -otpiiSftft^x 

#7-*— 9-t-y h<7)y°X3S^T 4 t L*C. FJf^-W-f— ^-b -y 
TJltS> "9 . ^offrlEFJf^O-r— ^-b >y bsoTny^ -f 

1>rlETJl^-^li§0fP^7V'x^ h corny tmrlE 
^— y -\fIJT 1 '— ^ r— rVl^cOx— ^-b-ybcodfecoi oco 
7wtf^ tcoPBltx-^IS^-M^^liii^Sxat 
-^tf a y t a - * -r- ^fl^o 

M^tifz-T— A'ayti- ^^av^T. r?>-bjL— ^Sy 

^■7'yi? bC0Tn^\ o: r^ Sr. l^l±cr> : f—9^-/ h 
^^^—^My i —9'r—y'fV^y i ~9-^v h W° 
nyN°x-f tf-7 , S^t^nyh"i-^7n-fexf-y' 

fflETil^-^'WJfP^-r^x ^ hj&t^ 7>M)a 
— tM y ^ y x -x^at^M J£ 0 . 
IrrlE^ybA-^TnbXii:. 
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M-r— ^f— y'/l/coy'— ^-fe -y N "3 ^cDlo^Miittft 
&XSi:. 

h as-a-^ yyy^f -;«ij$wyvx 

+f— Affjy— ^x— y^co-r— ^-b >y b<7) 1 ocOTny^ 

y b A - ? 7n y 9 A fE«^#: «, 
[ff^ll 1 0 ] TM-tf-^fiJfiJffWT' y'i 9 V<?)Tu 

A'f -f Sr , 1 Ol^X^y'-^y'^x ? b £3tf — 

} < \Wf~9TVA ^TW'if ^ tf — ^IS-^&^tT) 
r? y t° a — ^ Tn -tr x £ rj y b° a. — ^ y x y AXT'Ufi 1 

if -f V 9 -? x -XS«c*fj£ l , 
tfTtBrr y b.a.— i'Tn-feXtl 

Hf — y s-fMx - X-frh ffflB-f — / If- ? ^- X T 

tft o ?! by-; ^wsjffli* ^' v x. 9 v z m f By-; < tW'r - 
^y-y;w;:M3*ff«'&xgt , 
fflimvmL-v-rtmm*7i'x. 9 y z-v-^Mmm 

uie-f - w- ? r £ me** o 3i ty ~> <mwm 

MIBSft *} M L-V-^WMW* 9 Y co^-X'fo ~> X , 
mz?— 9^X^*9 Ycrn^tttfc-t U£-&?y "rx 

■*r-rtwm*n;* 9 vzftmt&Tnt , mams 

a yy yy-y«jfp^y ^ x 9 b ^MIBy-^'My'- 
9 T V A cot-9 #7 'J x 9 b co 1 -o^lWilWt^ Ig 

Til-tf-^'fMMffll^-T^x ? b ^#f-^^7;/'i 9 b 
^wff «03t«>t:#(£^-Sxa*C&-3T . #T« 
-f-AafflflM-y ? b^ttrlEIS-^3 vrtt-^l 
fftlflfc* y y' x ^ b coTJB t * ■§> f^fitt^ t , 

ttrlETJi-^-^'fMFffltP^-y^x^ bo/DA-f >r tttrlE 
-9"— A*fflf-^7 W corn.'^f- -f ttoral^x-^te^i 
£■ Sfct -T S x m t & tf n y f j. — 9 t n y 7 a r 

[ 19*31 1 1 ] mum 0 m lv-j ^mmm* rrv^ 

h*B55IftttSXSfcitiV^T, 

wia-f-^^ffiT-^r p>f * #93-^-^^46 ttiM oil 



^I55E1-Sxg^#tfff*ill OtlEK^^yt.^-^ 

[ff^if l 2 ] iwfEiii'QigL-^-y^JW^yyx ^ 

hSBa^ftttSMEiBIOiELXjgtfcV^T. 

TtalE-9-— ^Mr— ?T W OFJt-^Of-^^-y^x ^ h 

IfflEMOSL-tf-^'fljfljp^yyx^ bco^t LTf^BSc 
^XgSr ^11*11 1 ltclsm03yb° A -^my 

[|f*]fl 1 3 ] iMtoiTr-g.xfMtc&^T . 
mmTmv-smmmj-y'iSx.fbcofflmmwiT. isne 

TS"!f— ^^IlfflW^y^x^ h«7nA°f ^7DA'f 

— ^^-7'^'x ^ bOTny^T- 07Wif fiSff Sr-^- 
t^WStry'i ^ b &f«^SXg* #t^lf3Ril 1 

< t LT^SWt--l)^tffiETJlfiJfflI^7'^x^ 
o^f^ tT^tt§tL/-cx-^Sriifi-f-^Xg^§A> 
t-S-tflf 1 0 tlEW^O rj y b° a - -9 Tn y ^ A To 

umm 1 5 ] MEx-^is^Mfs^^'v , tfriE 

TJlffflffll^-T^x ^ I- WDA'f -i ^zmmthtzihco 
1frlE' + f — t ^Wf— co-r— Wy'i^h COT o 

^■fi: LTt&S*l§tL^y-^$rSft^-&XgSr§^t 

-i-tflf*il 1 0 tlEtfeo^yb^-^yny^Aycry 

^ bo 

[ft 16] 9~>atv vm^—fA y 9 y x -x 
sis^mje^ ^ -tf-/ ^iiJBM^- y ^ x 9 v co fm z m ^ 

#-r— ^^j-y^'x ? b A57DA-f Sr^-AT'V^ , 1 o 

iil±oy-^^-yVx ^ bSr^rt&y-^fiijy-^yb- 
^f-^'«M«^yVx ^ bFgJlrttS) *} , ^oMIEif- 
fP^-y'y'x ^ b t , 

friE'+f-^^w-^r l^^f t*3(ts^< «f-^t7y 

x ^ b ^TmTlE^ 0 ii «J»^7 i^' x 9 

-^WJW^yy'x 9 b t . 

^TJi-r ^'MSWA^'tfj lEy-^ N'ffly - ^ r v a t b v ^ 
TFjt^-^y'-^^-y^x 9 v<mtm^wm^r~fmm 

—9TVA cn>%s- : r—9^~fi/x.9 YarXxif^'f a fc#J"JE 

1 ^±«Tiiif-^iiij$ijtp^-y^i ^ b t . 
fflETilMfP^-yVx ^ ho7nAf^ tfrlE-tf-^li 

-f— 9 TV 4 oy— ?^7yx? NWoA'f^ iicoral 
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b ^tr+f-v^ 

itmm 1 7 ] mm^-^^mmzm^^x . mm 
TJi$ijf3W7"y x ? b^rn^-f^^x— atr 

>MWr— 9 TV A co-r— ^TVx y* \~oyrw% 
-r -f MUfr*" h T »/ l" a * V ^ —;U £ $ tf If *if 
1 e^fEi&W--^ 

[ft^ii 1 8 ] fine-r-^Sf^wrats^-c . une 

■y-—; s'tMr— ^7W cot— y* ^y'iyx. y* r- «7nA'f 
f fy^cD?— ^ftifeTMftJfflbr^'x 9 F^Tn^f- 

[ I f * IM 1 9 ] mrlE-9- Ulf- ^rWCn-HS 

[ if * if 2 o ] tf i e-r ^ [ijx- ^rw $ n 

[fgtM^i&M] 
[00 0 1] 

mmcom-tmm^m: *5m±. -m^zy^yy- 
>-\?\/~i±v—7t<zmL. mzy—; s'fMx— ^ t" — tvw 

[00 0 2] 

K*»t£ £ ffl^T 4 ^ x yy-> h -r - ? * SCtK 
■So ftMW^#]HMi: LT(i. f#, ly-^F^-f F 
>7x 7"_hOSl®£9:?"n— ysVkT FlyXT*-!.^— i» 

yy-x (sks) xi*— ? am f url j tv^> £ 

mm r 'MW.j f:(i, 7n7"7A(:j;-5t7^«tl,; 

t ^"C § •§> X— ^ * tz \±)V— i~>C0Z.bX"$>&„ URLCD 
—Mi, " HYPERLINK "http://www.microsoft.com/ras. 
htm" http://www.microsoft.com/ms.htm " X'ifa&v Z. 

comimiom 1 eoSfcfHi, fflfltfflv^FJt^OTn F a 
/I/ (Miff "http" ) £^LTW&. H2<Z>SfciNi. * 
MOFJrftSr^F y^S (f^Rti* " HYPERLINK "htt 
p://www. mi crosoft.com" www.microsoft.com " ) Sr^# 

"ms.htm" bVtlftl&yrJ JI-) £#SLT^S<> <Itl 
y^y-fli, HYPERLINK "http: //www. microso 
ft.com" www.microsoft.com F-^-^f i^p^Wms.htm^ r A 
Mzmm-h^- ?ZMK) lU-ttitbeAiRLMlzffiSrt £H 
TTPO'W ;\°— -r#XF F^yx*— N7nh3^) y y* 
XX b ^Mtli . www. microsoft. conr*?" A F £r^X F 

LT^s^i yy — y s'^http y y* xx f stt ?x o . g 

MzmiVVX^yxxML. r^^ift^-ri.,, 
[00 0 3] ±IE<7)^J<7)"ms.htm"7r-<;K±. #W&HT 



ML (vW^-x^fXFV-y-TyTWlg) 3-F£-gX 
T'^S. HTML(3\ V-Zl-FV-f F^xyltO^a^ 

y-r *x h >f y y ^wiSt* S „ i co Z. o =Sr t COT' 

fo&<7)X\ HTML7 r Mt^ ^x^'-tf-^^A.KOffiS 

~t&7*-~?'v h^ttfzr-^xh, >Jxh. yx- 

ma x ts^p. Kbrnzftmr? -y?x 

So L^L. HTML7 T-f/W±. ^x7X-y'nyfy7 
[0004] ffim<7Mfc^Mmm%:t°cr>Z o ^ritlW^ 

n^5Ali HTTP y ^ XX h L , ?7^f7>K 

OHTTPUX^yXc^iifit-jiW^HTML^— F ^^MSc-f 

HTTpy^xxho— CTi±, m-^xhuy^xcof- 

9 ^ 7t (i y x. 7"^— X CD 7 =t — A ^ A, Ox — ^ =Sr h"C0^ N° 
7^— ^S-t-tfifc^Jb-S., ZCD£o%:t>cr>Xfo%>(7) 
X\ y-— ^UiT7°y ^r— i/m yyuy^Mi. 
^-^^aL> r-^OHTTPPX^yXTHT 
ML3- F ^IfiWC^K^S - i: &X% h . -^11IJT7° 

10iil±»7^-V-y b-ft^iXTtx^Xb^^MffiO 
y— y-yxS:fflV^T. BtH^HTMLa- F£-#tf H^jl^ 

^^.y yhit^ mjpux^yxx^^A t> vyxyy. 
[000 5] -9--^'fflijT7°y y— y a y7°n^"5^<7)lH 

C++, Perl, Visual Basic, ^^ti Jscrip 

t) ^^yuy^j^^—y^^x^zmMLx^hzb 

Sifc^<, 7n/7Ali*J^l^^fe|, 0 SA, 
C HSi ; 5r 1 7x7X-iyii^^mM^-&i: . v^*«SrS 

y y--y a yyvy^Acvm^h ttz. %±&mtitfm 

5RStL. IB^#{±tKUf-€-ti.*sC»fc<=5rV^ 

xy x.y^-i/zmmizfrWLte zif^mth z,kwc% 
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[00 0 6] 

V 7 h a t J; -5 T ffiffi $ ix -I. r ^ -r ^ r-tf-^x- 

(ASP) 71^ — A7- ASPUV— X(i, 

mmnmsib lxi&pu v-^^m^-t^mwu 9 

VXTcOM*HTMLr?-HSr4i)£-r^, Miff Visual Bas 
icJ;t(iJscript£-g-tf\ ASP«i®(i. J5r#<7)T 

ytf-^yh (Mi if. ^^-f TvhMACTiVEXfMfP) 

Tx^9 V izM&Z mx&zb 4 i a ^--if' 
^y^^x-x^fg^ma-r^i^^MSix^rn^' 
5 5 >- T'&ffiWlz*} T-tMt-th Z b Cot vr & . 

[0007] j)S?7^f ry hfiJj-— f-f y^7x-x 
gfSfi, -r'-^^-x^ j: a ^~^af—9mmuiz 

fi, Mp n ni;fMfS(7)-KSr- , f-vsi|iJ^oi'-'7 Nir'-^- 
MfcLTii, f&OfrjfflWfctfH;:, -tf-ys'fMW^x- 

rwm^~ j fA >?7^-m±, *<-im%&(z£'> 

X ^— ^' t W ^ 3= a sfx , t -tf — ) -sffl? : — 9 ^— -X 

(Mi. if, 9 7-lT>h{Mt0X7 >Jy°"r i y9 fo&\M± 
■V-rmicDTTV "r-y a y7a/5 5 V^tfrLT) 
Co^t O^V ^tt t jSTS> h . 
[00 08] 

iyffiKOMglii, 1 o£Lb?)-!fw Wit^yi 9 h 
J: 1 ofiLhW^-^W-^fiWSPi: SUS-^rSKST 

-^ii, f-^ri/^ icfctt^x-^^'x? mcm 



h S: -§-tf -e <7V ^°7* 'J -y 9 Tnv ^ ^ /\<7) T 9 -b X £ tlffi 

-t s . i o i a t-f § ; b x\ -9--; WJW^-yVx ^ 

■^WflHi. ■f-^'fijMffli^-r^x 9 yeyrxitvr 4 frt> 

[0009] hh^m^ii^^mzn,\^x . tmv- 

— ^mmm^-y'iy^ 9 hcoyu^r- 4*1 ^M±.cDf— 

il-tf ^WMffli^- T'yx^Mi ^7^ryh f JJ^--- r 

9 Hi, ^-vsfliJx-^x-7^0=S-T-^-fe''/ bC.'^ 
£*fcDSlL#sraU ^f-^Hr7NCM)StS^3y 

^^-_ yS xiij$ijfp^7Vx^ h&f^fig-rs. «-^^>- 

i^'x 9 h li , 9 -fe >y h i?0Toy *r ^ t= 
*fL#fi)£Six^, FJt^OTM^-^'ilMffll^7V'x^ b 
ii, W^OTt— ^-fe-y b^MJE'f-.g.^^y-rT-f-^N' 

y'x 9 NWTitl) 0 , **oBf^-<7)7 f -^-fe 
■y hcorny^-f tWj«Wt^ixT^^„ ^M-n-BB 
Wi, Tm-V-rtMfflW*~7zSx 9 bf)7nAr ^ t , 
■ty— ^Mt— 9f— y'lVCDf— 9^-7 hcnd-hcni^b 

[0010] ^ItM^ftOfgCfcUT, K n Q n i± 
ayh°?.-9y°n9-7Ay°v39'9 hb LXi&m^tth. 
3yfi-^rn/5A 7°n ^ " ^ h <7) fo h mWMM t,z is 
v*T, nyta-j'yXfACiot IJE^K D 
0 , A^Tlt — yUliJffiiJffli^-^^x 9 b^Toytr- ^ 
1 o]il±Ox-^^-7Vx ^ h Sr*-r^.-tf-y^'i ffl-r— ^ 
T W »7n; ^-r ^ fc-r— §^l.3>'t°i-^T 
a -fe X £ Hfft" 5 3t *6 O >- b° a. — 9 7° n ^ 5 A £ — 

|, 0 ayt A -^7n/7A7n^ hcottzMomfc 
BMb UTii, nyhi-^yXfACiotMt' 
Jr#;-ft,§fL, ii>~?ay\z°x.— 9y°u9'?M,$:a—Vit~t 

s^yt * - ^ t - 9mmza v^TSffi-r s 

S o ft-.'WJIIt^yx ^ h (i, ?7^Tyh Ibi- 

— r-f v ^ y x -.x^»;MJ£^ s . y -y s'iUJir - ^ r 
jIL-^-yUiS'JW^-r^xy' bii, tf-y^UJx-^x- 
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y'iS^fhcoTt LXfc&Zti&o t&&3yr")-y-rt 

jy'xy 7 h«7n^'f -f ti?"— ^IIUt— ?TU4 (DTnri 
[00 11] JfflcO^gKfc^Tli, loaii(7)f-^* 

WOT^f 7'^x ? b<?0|5g«^ffl^T-9--A-fflx-^S^ 

£■ ^t~t h -tf -a i * tz s *t & . # x - * ^ 7" j; x 

^ h (±7D7 *r £~eT/IT' i> «fc V \, 1fw TOSOfflbfr 7'V 
x ? h JI4^3# 0 \j^r-i m%\m* 7Vx 9 Y ii . 

^s-^^yx-^-tf-^'fjJMP^-r^x^ 

f-^7I/-f fcfeftS^I^^-y'^'i/xy' 

v^C, ^O>iL-f-^iBij§ij0^-r^x^ htiottRO 
MLffr!it§;fx£ . 1 oJili^TS-tf-^ WJffli^-^yx 
y* h Ji , If - v ^'fiJx - ^TV ^ «0#-r — ^^7'yx^b 

^Wf— \,zH\fhykH-o^—9 s.9 hco 

n; \°-f 4 b -*f — f V$fr— ^7W <50-r — ^ >f 7' ' £y x y* b 
«7nA-f ^ ^x-^ifelrllifi^feyrf 
[00 12] 

^x/^-y'a yfy^yii >7x 7"-+f— ^>'±tc»wtc:^ 

- h-f & V v^&S 75W & ts:h Z. t ipXt^ 4 . ^ x 

7Hf — y St*3(t-g» ?7^f7yb!l HTTP 'J ? XX h $5 J; 

tmTPIxX;tfyx&£'£ffl^£ii:ti;-?T. *7h7 
-?£atT»fi*?-£. IWiaC, 7x7'Hf-A}^ 
fc-e < HTML3- VmmXh h 0 t>\ *7 x 7^-y3 > 

xg«i;|^JlWt;MJtGt#-&-9--^ WHtT'yx y 7 h 

* ir 7 x 7'-?—; s'± izftfo § ti . >7 x tx— ^' n >-f 

WIU l/^'J^m. T-^'flJJ$OT^7Vxy* 

y7r?h u t x -?xmm$ti%>psp+ u y-x^fco 



[0013] *w%0>fohmmmzii^x . *<- s j* 

7"i>x y 7 h ii. $IJ»^-7"i/x y 7 h ^BO«±f5l^;t^ 
^— -y^'^'xy 7 ftMWC 1 -5a±«fiW7 

oi^±i7)^§ijffli^-7:yxy' m^^/i-^m 

[ 0 0 1 4 ] d£0v— dryxlzmf&MMcO 1-9(1 1 

x7X— >>'<7)J-— Hf-f y?7x- -X^fStC^^'r'— y 7 
&*S*W-5 f-^^^T'lil. (Mi.«i\ El 1 0-r'-y 7 

fg^gpi 3 i&#tH>. mzmxLZin%^£>\ ffifiita 

ttlh, t-Alfj«1^7yx^ Nioiyllflf-^ 

±9. -r-vs-fflx-y'^fE^MiS-r 
5 -tf-y -qiijx- 9T\yA^zn L X — *|pj , &£tf/t.?z 
l±-1jfa^-7&-£mm$:^Z>MM*7 Vx y 7 

[ 0 0 1 5 ] El 1 SSISS^JBCtJft^ y 7 

7 T >- h (cil^-f S »7 x 7"'^.- yf >" ^ £ ft Wfc 
^J5)c-f--l» , 7x7"i?--M-^^f o ^7^f7yM00(l 

10 4 Sr^-TI. 7'7<7-tf" 10 2 £Hfr?-& . ^7 / f7 
yMOOIl b'-r^J-*— ^«OJ:5'5r^5ia*^rf-S 
y^^^T^brJVb-i— j?yXfA^tl> V 
-T ^nV 7 M±t j; o Tlgyr^ilT ^4 "INTERNET EXPL 
ORER" -r=y »7if {i s ^BJW J> S HSig^©t*J (t 5 7 7 

w io2»-^jt*i>. ifccoy^iyfcomtLx^ "n 

ETSCAPE NAVIGATOR"^ J:t/"MDSAIC"^:i;'^S)S^\ itl 
tH^^-V^ M^L^>7x7X-yl 0 4t(l 400 

vxbftmm£^[~t& "r-y/uv x m 4 o ^a^iis 
140 £^tf f -f >- ^ 7 x -xiit-ft^ „ y x 

hfrSSl 4 212. fyrv- Ml (x>-7°l— 
WiO— Mb LTEI6A^#B3) tioTS^Sti. 7^. 
JVWm 14 4 (CTxif, OrderIDSr^-r)fc J;tA' 1 4 6 W\ 
ajtSp Q B ^M^S-t-)*#tf 2^coMh. -r-7' 
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144, 1 4 6. fcit/l 4 8t£. VXhftWmi42 
tz£~>X-%£tl&=F?-~^A y?7 x-Xgfgi; LTI 

wzti& (^^i3i.iff-~r^^xhm.m^>mt lt 

i6A£#!i) . muVXhffWmi 5 0, 1 52feJ; 
T>*1 5 4 fci/^x^-y' 1 0 4M^$;fxT^&. 
[00 16] 126 AcDmStZfit-oX . ^x^-y'l 0 
4 eDi— 9M 7 x-XgfRt^jE^&^-^mUffl 
^TVx? h#2-P<7)-<f— ^'Mr— ^TW (fiJitf, M 
yOrderSystem^T^x 9 Y £ ffl LT^— -"Wf — 3>^~ 
XT^-feXC Hjg-f - § m\f- ?-T— 7/ WlyOr ders 
tJit/MyIte«s)t='r— ^Sf^StL^. — JRCti. -f— A 
llf-^7I/-f (i-f-^lir-^^glli: Mil L ( Mx. 

k mm* /yi 9 v mmMza \ \x a ? 

Xf~9^ yh(mn£. -r— * 5t(i-r— ^7" 
=5:^, ( 1 ) ^^ixfzitemsf— f-f— yivfrt?<r> 

ffA yfy^XCO^l, Mf ( 2 ) Iteras-r— Vf— 7'lV 

«cD?tJ , co 2 o & &t h *T 7't— 7>P L) X h ^fg & m L 

[00 17] yy^-f 1 0 2li, HTTPPX^fyxl 1 2 
^a^T^x^'-tf— ^S'l 1 6j5^HTML3— FSr^fl.Ii; 
£*T# , HTMLn- H= <fc DiaKES^^x^-^'*^ 

£\ ff^MllS^&^TIi^K , SGML (Standard Gene 
ralized Markup Language) :BJ:tA\ XVLK—XCO* 1 ?—? 

ryriit*-5t, *°^-y (SIMM) isitf 

^7x-X£#j£-t& J; 3 tiSlt$3fX^WML(Wireless M 
arkup Language) Sr^tffl&fO^— ^ U >7Ws& i> ^Wft 
<n$MfoT*foht%z.t>tlX^h. 3£>£, fI¥HTML3. 

[0018] ^-fryMOOWx 7'-+?-— A 116 
fcC0ilft(±, HTTPU^X^M 1 4fcj;VHTTPlxX^'> 
XI 1 2 0— jS^H£ffl^Tfi : 3 t Ii:£ i 'Ti'& 0 ft& 
llf»J£#BS LTOTTP£»t & £\ ^dWHB£ 
kOT'iiSK . S-HTTP$r^fcffi» b7>^-b7 

i7*f-A"l 1 6t;fc^T. HTTPyM^^^V^^jL — 
;H 1 St>\ HTTP XXI- 1 1 4 £SfiL, URL£f|? 
«fL„ ijmNM«g^A>b'7l 2 0^Df 

txatt-. *^^fc^HMmi^^-r. m&&;M7° 
iosfiia * m o m$kw NyF^no^i y-r-^ * 1 1 

6{zmh~>X^&e 

[00l9]te(l WLtmvL? r A ivco i. d &fflft 
Zcay^yymmi 2 2*^4^ avK5 1 2 



0(i, If^ayT-yy^Ml 2 2t7?«L, HTTPy\° 

>f77^fyi 1 s^LTffe^y-f >-y*}ii 22^ 
mipuxtfyx 1 1 2t77-fTyb 1 0 o^mm-? 

SP+y 7-Xc7)J; a &mtf}X yf-yy*M 1 2 4 £ 

A>F7l 201s, i&W^y-r^yMini 2 

4tCT^-teXL. BW3>f>7fSl 24<7jr?>'7 L >' 
V^JIU 7x^-y"l 0 4ffl(?5*SSHTIL3— HS- 

fS?pHTML3. 2a-h'^#tf„ -jRt, »3 

^ $■ tim- h *-*r y y^tisi wm\z^-th wzm 
t>-x% ^-^mmm^-nmrn (wm\ 

ASP+ y V -X ) Xfo „ ^ LT , ^ x 7X- xfflCOHTML 
3— HTTP^M7°-7^>-l 1 8^a^L. HTTPl^X 

Tfiyx 1 1 2t?7^f Tyh 1 0 o^il^ix^. 

[0 02 0] ClcD^HlCDra. 1 2 0ii*Jt. 13 

^»7J $■ flSm-ftt-f § ^46^^8856$ fL^ . ft § V 
m 3 #n - KiO y A y ? y IZT 9 -feXf S - i: ^'T§ 
S . J: -3 y'y V co 1 o#-tf-AfBij? ^x$ijfp 
7^77'J 1 2 6T"I)D, <I.1j&>£>. A>F7l 20 
i±, ^l— ?A y?y x.— XSSSrMflL^xyX— 

x ^ h MtfrtZ Z t **T*# . ^B^^ft 5 ^5feB«J 
tJ V vt . 1 o JJlbW-; Wffl^ 7y'x?Ml K) 
6^yfy77r'f;H24 2^ S il/t ^ x 7"^— i^' 
nmz&mmLX, i^A±.co3-— fAy? 
7 x — zMMter? v h° >-^^> 0 

[002 1 ] iiXt^L. f 2»7^f77 l Jtl V^f^ 
ny? r4±£> ^> <7)"ACTI VEX" a ytf—^ y h ZSts A 
yyV<v£o%:77ATyh\mim77^7Ay7V 1 
2 8T'ft^.„ "ACTIVEX"MWi:. ^^ATyVUklfm 
or? ^.y b h O^tSottTj tii v^T— S^tlPt 
#dC0M (r?>-^— b^-y^'x^ h^-fVl/) ^"7V 
i^hTjiS. ^5>f T^hfflT' ACTIVEX"M»lis W*. 

ryN^i^WKioT UtT^fl S tL# S COM 
K—xcoa ytf—^y hTfo& « ^— ys'fiijACTiVEXa y 
— * y h ( El^-r ) (± . ttt^77 'jy-yjy 

j <±TMf § W# h cdm-<- x a y-tf— ^yvxh 

h« ACTIVEXtO^T(i. rACTIVEXfeit/'OLEOilflfj 
(fb'vF-ft^K 7^f^ny7F71/X, 199 

[0022] "hw\wrwmt\±n*$mz^ mmiyj- 
y-vmmi 2A\,zwfc$tih^mmmmBmn~*r-^ 
mmm* 7Vx?h±. ^^^yM^x 7x- ^ 
izm^u,itihJ.—FA y^ys. -^mmizmwmzM 
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ML^ ? t ^yATVY f f'ACTI VEX"$[JfP £ U 7 r 

Iz 9 9 A T y b IM" ACT I VEX" Mfflm a - H £ * L X V 
*&^r(i . 9 "7 4 TV b±.C0^ j: y^T'" ACTIVEX" 

- ^ J: -5 T #® § *ut ^ " acti VEX"fflftpffl n - 
H*^yo-PL. -tut. ^M/yM^x^ 

^— > ? l*|-C"ACTIVEX"Mffll&llfi : ^S-rS o *f§^Of| 

mm-FMz&if&y--^Mfflffl*7i;*7 Hi*?t, 

[0023] Ayh'7l 2 01±Aj£, ^x^-tf-vs i l 

6 _t£ fe(4SI<?5T ^ -feX "Tfg^ x 7"+>--; *±TSSfr*0H 
-f -§> l oliLho^-x— y^7i-xt-A'ay^- 

s^ti-f— X n h cr> X 5 3r#^-— »f' 

A y?y x.—x-9-—;^aytf~^yb 1 3 0(i. avk 

7 1 2 OtioTMa^ix^iJjWay-ry^^igi 2 4 
^a^T#H3§^i. ifcJi^fttdSBStfft&ftS,, MrW 
a y^yy-MM 124 X"S.m^ttfzmm^y"'yx. 7 Viz 

y^7i-xny^yh i 3 o Ojl-tpfe-.* y v F£ 
0?rjrtfJ-$-9w s'fM 3 - F C i o T S K% h . * <7>ilS 

7i- x-+f— Any^-^-y b i 3 0«7n^7Sy^ 

ys'rj >-;}?— l 3 0«i^flJ, i-f>fy^7£ 
-xfUJjffl-m^K , 77'J ^--^3 ^H*«o»igtf>H?5& 

[0024] *&^*S^tfcB!Kt;riJVvt , -^-AffliJ 
Wt/y'x ? h«7w<f -f lis 1f-^*ffll'r-^*Stt 
g|51 3 1 F*j<7)7°cr^-f 4 t-r'-^IS-pf^ixTV^. fflx. 

t7'y'x? hF@JlF*]S0§IJfP^-7Va;y ? h«7PA"f £ 
x— XF*t<7)-f — J^-fVx.? bi^^M^thTu 

Mi. MW^T'^j:^ hTO7nArdt-rfflf>t, 

iW7yx^b t-f-^'Mx-^fSttSPh^rBlt;-* 
fax- ^Mi^ffiffi-t £ - t 4 . 



[0025] i32ti. ^wmtihmmmxziitfh+r 
f-{y?7x — xmmcommto & if^M^mco 7n-f 

•v-hSr^-To MftMJ12 0 OCfc^T, ?7-f7yf 
i± N HTTPU h^if— ^^iHM^So HTTP Ui? XX 

hii. Asp+y y-x^fco«}Jilr#^§URLir^tj„ 

^fl5tail2 0 2tJ3Ht, -+f-^ii, HTTPU ^ XX bSr 
VEfJ-T. ASP+Uy-X(±. Mfi3M2 0 3T-M^ffi 
'MM (Mx.(i. ASP+uy-x) ort^cS-^v^TIf— 

[0026] 5M20 6 tiJl^T , SOffll^r ^ hPg 

hAyF'jy^ ^f^V^f-fAyF'Jy/, ^ 

3o if-^ y?7x- xs*^^<J0*°xbys'-y^^^s. 
yhfei^f-^ (ttkbX r^Xh^'^^ATJj ) 

li, ^^-f Tybfr^~s^tmwmzti&<, # 

X h y s; >y ? J ^ > b \± ^ iff t$ij § ft & t> co Tt i < . 

■y ^ j >r < > b i ^ ii^-> ^zmt>ixh7=>ATyv m 

H £> & v vfi* . f^f ^ >/ ^ b* o >y r r ^ 

J; ->t A7J Sft^x^x h i 
[0027] W2 0 8 t&l vt , l^il^^^-^lllJ 

MW7y i ^ h (i . ^7-iryh «jL-if >f y^7x 

— X^glgcO ^7 x 7X- £y'T-<?)^^ <T>tz *6^HTML 3 — H CO 
7x-X±t/57-f ■yfXZm^^&^&Wfctt 

^ttffohifi. *mmwtz&^x ^vyyyyy'i a. 
^iJilX^^^ 7y MiJ^0^46»7"5^HfW j; 3 
5 >f T y b 77 U ^-^ a V iz i o Tj»KSft^S 
^-t'jy ^'SlSiP : — ^ co^l^il £ i> t T V ^ . 
MJI 2 0 6 fc i W y ^ U y/M 208«J;D Plffl* 

y KwffvmLJi. $ i imfacomkm*r-smMm* 

7yx7 ht^/SStK^iit h^^-^t^S. atO^r 

$l|W7'y x^ btOrenderO^ y y H ^Wlfft-TMCO-Jj 

m^m^t'co^m^m\^xi,xw saiti. x-^ffii; 

ibK-t-S^^^y -y KSr^-T r render () j JKtUZIfe 

[0028] *l£BJ^&&^jtm*St;:£UT . ffl^^ 
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^mmm*? ^ x ? b comm&ipmz . <mmw 

^y'x?h«12 0 6i/ili2 0 8C6Wtr^-b 

— b". MfflXT'i'xPhfr^fflVLa—FcouyyvyT' 

U y 7 xx b <7);£^ £ T y 7 ^ X £ ft 5 ,1 1 V -> 
SOTyt^x ? b«0M», ^^-iW^-r 
£y x ? h#^fl^ gfflfrts d 1 (; J; ~> X , *)--;mm 

[00 2 9] mWim2 1 OtiiMT, HTMLa-b'£HT 
TPb-X^yXT'y 7 9 T > b teiSft^S . Sf»l 2 1 

4(c&ut. y^-frvbte. ^s^s^SfJt^ 

2 16ti3^-C, ?7^f7^fyXfAlt HTTPJyX*" 
>-X:fr> J^^ftffito 7tHTMLrj— b (;j£ tT Sr L V jy<7) 

(4. ^ifcfij»£ai7J<?>*§eL U^iSajLisJ; 
^'tJ;l^J:Jl»t^t*l»„ **T^S2 1 2t 

but. ■y-j*w&im*7iSx7hv§m*m:T-t&. * 

"J^9 b(4. iSBBfttt^iifcASP+uy— xS:#Hg-r5irr 
Tpy^xxh^^LT#)£§ix. ^-f'jy^fif 

— ^ (M;i(f. HTMLx— ^) <7)l^>-yj yy*7$K£>6i; 

wmztiz. ^mmmm^ax^, mm2 1 2 a, m 

I2 0 8(7)fl {5P12 1 OcJDtu^tToT $> 

[ 0 0 3 0 ] H3 a. xminfo&msmi&izts^xm 

I ■> & >7 x ~f*r — y \'TBt ;y — ; W9— ffl 2r » 'y* x 7" 
-9"— A3 0 0(4, HTTPA^X-f V3 0 4CHTTPU ^x 
Xb3 0 2^SitAtL^>. WW)My°^Av3 0 4(4. 

-fcrXftii ±1^7 a: 7"^— iyCOHit)^^ "/ >- A-ftffl^^'j. 
— i;' <7)S * <7) ^ :y a — )V £ %kX* h X V v >/i 7"-^ 
— A3 0 0tJ:oTSffi£ft&#A7lHTTPy ?XX b 3 
0 2(4, mmteli, IHTTPy^b^y^X (y^b"7 

3 0 6 b LTEItk) soUgw^y^^yxtioTa!! 
£ft& 0 AyK7 3 0 6tt, URLy ?xxb£ftffirLjffl 

[00 3 1] g|3(;BUT. ASP+yy— X3 1 OizMM 

fttt^^^-y? r^b U ^e^A— ;u 3 o s^Wft 
Sft. Asp+yy— x3 i oo^T'syxy 7 boM/Kfcit/ 
a^^H'jym. fo&mwBfMza^x, asp+ 

'J y— X(4. 7 T 4 MzmfecrtfmM ( £/£fi".aspx" 

m s ft*# 5 . Bf#69A5P+ u y -x s'jmf* 5 

^/7T y 7 b y ; E^'j.-;P3 0 8(Ci-5Tgfl 
£ft£i:. ^-y'7r?b l J ; &yj.-/k3 0 8ll 7t 
^/b^Xf^£^i?LT»M-7r-f/t/ (Milf. -asp 



x77-^f;l/3 10) <l£07r-f /K4, 'J^xx 

b s ass-*- § -f- At «t t mz mm, t 1 4 r 9 * x § 
ftttsx^xb (m^k\ ^— 9-yy^wfgx-^) i 

^(4S'Jf07=r-v-/ bT'co-r— ^ (M^.(4\ ^'-f ba- 
y^e^j.— ;b3 0 8(4. yrA)V^m%. ^coyr^iv 

t^t^E ytcM^m-To 77^^10*^^^^-, ^ 

— y'7r y 7 b yty'a- 0 8(4. MWKc ^ ~7 T 4 )V 

[0032] Asp+yy— X3 i o Sr^^y izm&itiLfz 

fl, ^-y77?h 1 J ; Eya-/l/308li;. 7r^t/|*| 
^Sr^fflL. ^—-J^—^^-tjv (MtiL X7Vy° 
brn-y^oyxb. 'r^l^^-r^^ ffW-r^xbffi 
^. ^Jf-f-AiliBUtP^-^Vj: y 7 b . -9--Aiiij$[Jtp^n 

XiO7 5XSrj!i;5i§-li:SC0M+ (Component Object Model 
+ ) y'^xcoj; ~j%mfz%:X7' : Jx.7 b^xxoy-x 
yxbSr^t-S<50tffl^A>fLS o ^.-^X.-X7 5X 

14. V^y'-Jx.^ bfOffijt. 7n^f ^fci^ 

«t^^«^--g> =?- b *-&A,~Z\^h . *H^ftSHSfi 
JF^Jtfev^T. iKwc. y-xyxb(4. +iaHBt=ifi 
e^tcrJW^-f -y b 7^-— AtcglWO 

^ (Mx.(f. X86,Alpha^t")(-iiB$(- ( Just-In-Tim 
e) 3>-y\M^$^xS 0 ^"1"IS(4. C0M+ IL 3— b. J 
ava bn— b. Modula 3 a— b. SmallTalk a — 
b *5 X tXVi sual Basi c a — b ^ t' t^/Lffl * ^ (4^? X 9 A 

fgi*a ais^ - b ^^^T'^> «t ^ . m^mmmniza v ^ 
t. ^rasig^a^*^. mwo^^y-xyxbt 
Jt(4y-x7r-f^ (^Ji(f. Asp+yy-x3 io)*> 

^ffit4!f£LTi W^7^7^77'J3 12 
(4. ffiijfflt^-^x^ MBJBiO&Rfcfflv^^Sfft^l 
SiXTt-^-AfiJMfflly' 9XSrf#S Tt^t^.-^'^ r^b 
y^E i?^—)V3 0 8tJ;'>Try'-feXSfL#i )o 
[0033] ^y'7r^b l J^yj.-/l/3 0 8(4. II 
1 «-7i7X-y 10 4 tffi3-f-S-tf-Af|JJMP^7V 
x.9 YX'foh^-V^W x.9 V 3 \A^±^h. ^ 
-yt7yi?b 3 1 4*3 i^W/yi ^ b^'. 
M»7 y x 9 b Pg» 3 1 6 <o—mvb h . ««Mffllt 

7*y! 7 b i t tc , *mu>zm &Z\b &? 

5 t OT14^r < . m 1 OHTML$iJfP(c^jE-r ^> t/yx 9 
bi>-£vtT'Vi& <> ^-y^7'yi?h3 14(i, HlO 
^7 x jy* 1 0 4 tf&JIWtdtf J£ t . -9"- J*±.(?>mc0 

t * x ^ b t w t b^s l t v ^ „ & h mmz 

gCfe^t. ^-y3r7*yi^Ml ^Ofii^T'y 
x y* N^WC^TV^ 3 >-7"7-yf 7"£y' x y 7 bT* 

s„ s'J^*m^t"(4. mmm&t'comcojmnmm 

mi%£m^^&z\ttfZ'Z&e ^mv^vcr^yt-7' : Jx.7 
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1 -r>(T)=?-%-X : Jx. 9 hti\ ffitO^tX^'x 9bcoayf 
s.9 bXh^Xh i.v^(Mx.li . f-7>yx 
M4 0!t l JXM^I*14 2, 1 5 0, 152fcj; 
VI 5 4 b J £<7)^-mm<7y3>7"j-~Z°fo&) » iix^O-tf 

—>mf&m*7v* 9 hi imjil-chttp y 9 xx h 3 

0 2frt>(DAt)$:^>VV>7*L. y--^MMffl*y'V 

mm. \nmzis>yv>?"'tz>« ^html^- f 

ti, fMfM-T'Vx ? hBJi3 1 6/S^tDft;tjT"&9, HT 
TPi^x*°yx 3 2 4 T'^ "yA ry HcMfiSftS . 
[0034] ±IE^M«£>^T, ffflfflbl-y^x ? 
H§J13 1 eOSlJfflbj-^Vxy* Hi, IT— A3 0 0 ±T* 

T „ HTTP U 9 XX b 3 0 2 £> CDtfTX bA'.y? A^J £ ; n 

yF'jy/L, -f -^isijf m*~? 9 v <rm&& fa 

7y h -C-cOKft 1 ^ x X'^.- v-'CDft^cffl V if— »f U 
y^'WlSx'-? (Mi.«\ HTML 3 — K ) -Ztefcth. & 

n*— v-u y9'mmf~9i±, ^--^mmm^yv^ 9 

MBJH3 1 6>&»6£|R (^ij-fe, lxy^yyx) § 
ft. HTTP)^X;ffyX3 24T77^fry h^jlfl$tl 
■&„ Will JSanrtLu— ^%£hI«html« 
iStftlffctSii:^, ACTIVEXX-fTOfOT. J 
AVA (SH^ffl) T71/7b. X?V7h&£Xf*:CD 

fa, y^^iftio-r^Qa^^i:^, 9?4Tyhm 

3-—1f4>*7x.-xm* (Mx(£\ SOfSW^y. x^r 
X h # «/ ? X%- i:" ) Sri^ft^ V x ^fl t # 

[00 3 5] ASP+ UV-X310 T^^tiizmSiZ <fc -5 
T, ^-AfMMfflJ^X Vx y* H±. #i-f^fy^7i 
-xtw\3 ytfr— ^t- y h330t9?4 ryMli- 
-tf'-Y y^7x-XS#tW^ISOJti6C loIJLbZ)^ 
j-—- *fW yxxx — x^— Aay;K— ir-y h 3 3 0 C7 
9-tx^&l\btfT%&<, MxJ±\ ^Na'-^AAC 
J^LT, ^-AfiJM#M-XVxy*Hl ^-AfiH^ 
yh^^tL^co^^yhm^m^tLtz^— ¥A >9 
7x-^t-A3 y*°-*y H:*f Li*>±(f s-r 
T-#£. iwidt;, f'-f yxxx— x-f— An 
y^-^yh3 3 0(l ^l— rfc«9#rtS£, -2--- f4y 
^7i-xgMi>u. .rft^o^Sr^Kfcit^ 
a-T £ co iz&m%: r? - H J7n^7 5 V y"^£ £ i: =5r < 
fro 

[0036] 1 ^l±co^--rm\y i -9mm^3 31 CO 
xoA-r-i'ti. ^-~^MM&}^y"V^9 h»7nA-f ^ 
Cf- *fir£-f £ - fc 4 . ?-9faiZC0-mmit 

-9-*°- h-rs i 5 Sfi£§tL7t-tf-v«ijffli>ry^'x ? b 



i?ft£o i^x— ?*fr£Wfi«i, asp+u y-xtcfc^T 
wm§ ft, -*f-Af MAM :/ £/x 

x y ^ >r Anp-r h mizmAL^n s . 

[0037] S-tSfc. *^HBOlUtJBfilti. 9 y-iT 

■^■tf. HTML3— b'Ji. PJiSf. V^>^S*S85rHTMLfl»K 
t. : fti|^§<Ii:^T-&, ACTIVEX^- jTCOfflffl^ JAVA 
T71/7b. X ^ »J T f- ^ A> ^ y A r y h T<7)i- 

-f-f y^7i- x^^yijiv'ftiio-i— y^xx— 
xsm^^fig-f-Sftfi^v^^^^^ y^jg ^ ^bs^ & <r 

xx-x^fRt*risL. u^x^hsif-At^oig-r 

i b ffiX'^ h . -tf-^'iliBM^-xVx ^ bti. Hf-^'± 
T-S#fi)c$ix, ^-7^ Tyyiizvx-tfyxb LTMfS^" 

-f-f y^Xx— xSiSox— ^, ^y bfc J;t>'flfico# 

[ 0 0 3 8 ] 04 i: , *l6 B ^|iaiS^SR«03 

yfc° A — ^^Xr-A<7)— Mt±. Xa-fe-y-tfi— >y b4 0 
2, yXT-A^y 4 0 4feJ;!>yXfA^t l J 4 0 4 

■y h 4 0 0 tfi^-f-S y^fAA*X4 0 6 £-£vCT^I> 
^*«3ytV-^yXrA4 0 0 bi^o&McofliM? 
yt-jL-^gBSr^-C^-S.. yXTAA'X4 0 6ft 

X^y^s'x^TtJi^^E y ay bu— 9. i^wur- 
:3 ff^f-r?:fflVi|>^ij7i7;l/AXj3j;t;D-^;|/A' 
X Sr-^-tf Mo^CD ^ 7W N'XffijttO WttVCfo -5 T t 
y^WtiJIl B4i#FflX^&y (ROM) 4 0 

sijiz/xyrAr^-fex^^E y (ram) AiotisA, 

ayt° A — ^yXfA4 0 Ofo^mWCCom 

mco%m*mtf&Mi£)v~^y*-%A,x^&m%.x7i/ 

mtsVX7~M,4 1 2 (BIOS) {J, R0M4 0 8 HfgiW £ ft 

[0 03 9] ayh"i-^yXfA4 0 0{l §A>t. 
^ \— h* ir> x ^ C0M&- ft L H X IX # § a* ?f -3 ^ ^ K 
■t 4 X9 HxWX'4 1 2. *|Ji»rfg=3r^'r U?41 
6iOMtiJLfc ^VWji^SrfT^ilMxVXi? K7-f7'4 

14^j;VCD ROM. DVDt^tifi^T^^^id^* 

M"Brtg^f ; vx^4 1 goggaiLtJit^afji^^tfa 

JtriX? K7-f7'4 1 8Sr^T^^.„ vn-KxVX 
K^-f X'4 1 2. Jl^xVXi? X'4 1 4fcir/ 

Tt^xVX^ Hx-^7'4 1 8ti, ^ft^'ft. A-Ff^ 

x^ Kx-f y'A y^i- x4 2 o, iKfan'7 
-rx'-f y^xx-x4 22 fci^fVx^ Fx-O'-f 

y^Xx— X4 2 4tJ:-??yXfAA'X4 0 6tgi 

^ftT^S. Kx-i'X'fciV^-oMjl^yt'j.-yll^. 
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[0040] *BJi«KfeS^±fKSiSM-C'ti. ^- b 

^mco 9Ay<T)iyv?,~9 w&m. 0 nTffifflft: £ ±f E =y 

h Z. t S & i ^ i0ft!l<7) ? -Y rco n y t° - ? is^ 
^ErU^— b*. fy^l-bT^f^^ ^v'byT-'f (Berno 

uiii)^-b y ^y/Ar^w^y (ram) 

ilffittffl^^y (ROM) ^rf^'ftS. 
[004 1] fi^Tn^^A^yj.-;^; .a— Hf 
U^, ^Mx-f^yM 1 6, y£7^-Xy*4 19. ROM 
4 0 8 4£t4RAM4 1 0 i:fx^(4, ^ 

3 y/n/7A4 2 8, ffitfOTa^^A^e^'j.— ;b4 3 
Oii&tfTnyyM,^?—? 4 3 2£-^tf 0 :2--1ft4. r? 
WK^iV'IflR^aytA-^^x-f A4 0 Ot;Jf- 
b'4 3 4&J:Wi J ?^4 3 6^?t(i:ffiO*.M Vf^ 
>-y*H«3r t'coAtsmWiz 4 oTAMS i 

i^H-i' Xf7?, A^y b". ^t-^-^ ff-f 
*3 4 t>\x ^^-TtzEttfoh* i ix & 4 l/fl!i<7) A7J MS 
(4. yXfAAx4 0 6 WiitS^TV^ v-yT/t-*- 
M y?7x-X44 0£^LTMFIitM4 0 2 t^ffiM 

§ixTV^;h^'#v\ L^U ^2fx^Ay7§§B(44 
>t. A*7W-b, ^— A;f°— b4fct4J-— A— if 71/ 
y'J/^U (USB) ^CTffi« J fVi'7x-X(;J;') 

TOSSii i> £ 3t , f'-r'^- 7W4 4 4^ t' <?D A V 
^7x-^^LTy^f^U4 0 6 fcfKSLT^ 
•§>„ ^6— yM4 2tefjn;tT. a>-t° A -^^XT-A{i:. 

AMiWd4, xt°-#i5 ji^nr y^^Knmnmw 

Jims, (w&t?) *-&ts. 

[0042] 3yfi^yXfA4 0 0il U^E— b 

jl - * ^oiftasK * m * •/ h v - ? ^ § titz mm 
tifmitms, u ; e-hn>'t°A-^44 6 
(4. jytj-^^TA, ^'^7 

— ?P(\ b°T (peer) £ fc(iffi<7)&il* -y b V— 

9 J~ b'T'&Oft. ftSWC3yti-?i/^fA4 0 

^•yhv-pmmiz. n-*/n'jr*7h7-^ (la 

N) 4 4 8feit;7'fHxiJ7*7h7-^ (WAN) 4 5 
OSr-^-tfo ClWi o&^-y bV— y*8i!*tf4, *7U, 

Mffl«3yt* a -^^7h7-^, >fyh7*7his 

[004 3] LAN^.y hy-^3S*t*fflV^i:&, 3>- 
Ua-^yXf^4 0 0fl ^7b7-^^fyj'7x- 



44 8^®iS!3il5. WAN*«y bT7— ^SS^Cffl^Si: 

3yta-?yXfA4 0 0ll ftlWC, -fVy 7 
— *>y hOi^^y-f KxUT^-y bV-y 7 4 5 OtJ; 

■#t*. ^^4 5 4(ir*iKi/ti±^h#(t^v^tir-t 4 

<. y | J7M-b J fy^7x-X440HUyX 
f^U4 0 6hJfSE§fLT^S 0 *«y bV-yMt^iX 
/^ifcMvt. 3>-h 0 A— ^4 0 OtCjfljSL 
ti^7n/5it >>' jl— ^(4-^—^(4. y ^ 

7h7-; SHBSliMTS) ->T. ^yfc"*-^ ral^Mfl U 

[oo44] ^wncomtmmte^vz , 3 yt° A — ^ 

4 0 0(4, 7*7't- s^mL, 7 D nt7t4 0 2*\ 
IB'liM*4 16. 412. 414. 418. 4 1 9 ^ 
i4^^& U 4 0 4 3 *>;KK i: i 1 ot|B'lf§^ASP+ 

rJVt°j. — ^4 4 6t^§fL?tLAN4 4 8CJ: Ojlff 

[0045] 135(4. *^<7)^.g.|IS6ff^(^(t^^ 
-y't7'yx^ bfc 4: Vft!lO$iJfP * 7 -J x y* b tfO^-y ^' 
fl^5r^-f Tn-b ^ y n— f — b T'S> £ „ 5 0 
Ot^o^T. ^— yt7y"x^ bffi^gE^'. ^-y'7r 
9 b "J^Eiyjx— 7b3 0 ^Z^xmf^Kh (EI3# 
Bi) o ^O^S. ^-y^y'in (Mx.iS'. 03 1 
JJit^^-y^T'yx? b3 1 4Sr#BS) (i, 7^ AT 
y b±<50^x^— £y^-— f-f y^7x-X^*tf^iI 
Wtlt)£tS 4 5 £ffr££:ft..& . M«5 0 2tfcUt, 
^-y'7r? bU^iyj.— /K4. ^ ^-f T>- b*^S(t 
KofcHTTP U y'X^ b oSPte^^lSrtetoS^-^ 
y-J^? bC0ProcessRequesty< W^ife^l^t/ttJ-r. ^ 

WMco-mmmm^m 1 ogast v . t-^ 

^Jl(EI^-tt-r)(4. ^-y^yx; b^iJW^7'i>x 
^ bmJIt#tix-g>T«-9--^«M»7|-7'^xy' b^ff 

IttS. -r**J^, ^flJP^-7'Vxy'b^li^^HTTP 

u b^fi»ffiM«am*. §M^-y^x ^ b 

[0046] L^L. SiJWHJW^tfc^T . TfflfflfcJ- 
7*y'x 7 b Offfi!c(4. MW7'y'x^ h^jf^»iX 
f77" (f?llx.(f. »hA' 7 ?^yh«Aypjy 

Non-f^y^4W, ^*S^-«»*fifcJ4 
ME>-t-i>^-^ y?7x- xmmcomMLa—vcDV-y 

rfflmx-fi?*? bfttf&m^&j tm^mmmm 

i4. yft&mtc&Mii&V**: y «f ijffl* M^-f-i i: 36*T 
&-SOT'fl:iST"^-l>. (^J^K. ?7-f7yb*^fitK 
ota-fAA^^yb* 5 . ^:<M^r.g» r >x7'X- jy'o 
#fi)c i; ^ a i t (^ h h . i ^i§-£ . (;§ij 
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fMtP^-y ? h @J| 5 i b iz%& A ^ 

x? vw^^kWk^h^mt^. 

[0047] ^~z/7\-y' : Jx. 9 r-CDProcessRequest,* V 
•/ VcO^r—^Oft/liiUziS^LX. «PI5 04-5 2 0 
i±, FJt^-OHTTPU 7^XY(T)'T—?%:Kt l zm^. '<— 
^~fVx. 9YHX t/M* coTMMm^yJsu 9 h iz X o 

xmmm-t h z\ t s . & 5 nmwmiz 

&\^X$m 504 — 520*05 ^WJfX&m*?)^? 
ao^MZJtLfrd. LjEpU l-ocDX7' ; Jx.7ht,ztt 
^-&m-$-cr>mWt,Z. HTTPU^XXHCi^Td S'Jco^t 

/yx ? hnm^mmizmLxwMtzftfotL^fr^tz 

K). £<9imffff3btv&\,iZ b i>S>4. Mid JSlco 
^"^'x ? Hi. TOMMS 5 0 4 a i tP^con- 

W*~7V*9 Yt)K %ti&Vf<n%MimW5 0 4*3 XV s 
n— h'^Qil 5 0 6 £fr o . ^—i/^y-Jx. 9 V & <fc t/T 
JifiJfflbJ-TVx ? M=«fc£»yi<oliI#M:, ZtiUzXiMh 
HTTPU ?XXM:ii^£^— ^CDftS. ftlfflbf 
MBJBtfJflfjR, IW^7y'i^ h«D3Sft(0«S8 

■So 

[0048] lUiHPjJPl 50411 l«3yfy7t!ll 

a?-* <r t iz x *> xfsm^-r-Js. 9 htfitf&ztifzm. 

fflm*~7i?x. 9 Y -ZW&RCth . if) X d t LT , =g--? 
-A{|ij$iOT*7Vx ? HI i&e^r?y^v^^T« 

hbj3<7) * 5 nm&mitzti ^x. uwayf^ya-p 

d 1?--a_loasp+ y y — ^BHS^t J: -5 tl 

f£SS-f--S.t)<?)"C*4. ASP+U V-xtfay;U /l-$ti& 
b, fiSSfuta-Wi. aiWSr^JSBa-H (Mii! 
^-y'^/y'i^ bfcJ;irFJI$iJ»^7'^x? r-coinit 
()jty./h*) izlfttiX^Z. «Ht.£P15 0 4tl Z\ 
con— h'Srltff^aLT. ^-yX-X^^XfciyT 
JHMfJM" 7' x ? b C0K~ x 9 5 x £ 1) x 9 v A X a ifc 

[0049] ^BHOTftS^JB^SI^^T . ^f-^lliJ 

§[jfp^- 7 v x ? b etfmmmt , -if-; «jf8J* r v x 

—rtis x y~ A tols^ffi^ -r7L- £ flOfrr £ tf> "TIE 
^«5tSrfflv^n-KMa5 0 6feJ:WM5 1 

±ohtml7 ^ -jv vx&ttMcDmm^mtmwmxy- 
mfoxfohb^z-t>ti&» 



[0 0 5 0] 9?4T>yb^~J < mcrmfc.cr ) ^~i;\,z 

mthYftH-<nV9^x bte£rfuxtf>xt l z£&-mcD 
mm t tj u t , i oiii±to$ijp3r 7" y : * ^ b cowFjji . 
$u(0V9^xh commmzuwm 5 le^z^^xmm 

V . KJiffffi t ^^fiS^MSU* ^ i^* x ? b 

hFjf-¥-co4m t zmmwf& z. b * nrsgt-r ssflw^tr 
ftSllctitis. iicoHnpu ;xxbt3^t. # 

t/yx ^ h ten- b U #$lJffl^7' Vx ^ h Sr^tOHT 
TPUXdfy^mmK^SLJt J: 5 ^rttffiicM-t. 

y ^ 'x ^ h cotmu . wm&mm sieizx^xmrn 
^mmmmtzfm^ti. <xm™\/xtf>xximm 
ffitmtm %9 74T>h {zmt . 
[0051] n-KMJi5 o 6oism. ^~^tmm 
•xfi/x. 9 h *5tcoHnp v 9^x bimcoimbm t$t 

Miz-th, ffjitf. T-^xb^'-/^x©Jffli^-7'yx^ b 
3& 1 , 5tt0HTTPlxX^°yxlili|rft"JDoe" ^ ^coy°n^r- 
^•fB^^-tf^. f^^W h U >-?-'"JDoe"£<ecOTO 

^ ffit n - H -Tl> ; t ^ fc* i o X , n - H £PJ 5 
0 6il |s!t$'JW^-7"> ; xx' b Sr^mi^M-t. 
FJf^-O^-7'Vx ^ btO^SI«lilS^0fISix^^ 

[00 52] ^BHo&^^ftegSl* ®KtT 5 b , l -o 
iiUiO-)f-^'fiJMfflI^-7'^"x^ NOKi^Hi 

s^-9--^«j^r^x 9 h mmizwmmmzu- 

[00 53] sijcoHJfij^R-cti, ^-^'±, ifcliif- 
Pal, t-«'t± -oXT9 -trX nrfg^:SJO3&»c7)flfi«0^ x r 

^-vs-fiiJMP^-7'Vx ^ h tea- 
[00 54] ^115 0 8t;£VVC. HTTPU b^ 1 ^ 

XML) ^?t(i;RDF (Resource Description Framework) CO 
X d ^rffifOT— ^^T'COHTTPU 1-CD^-f n— K 

x9—*f*v v *r-> mwMxrrv 3.9 v co-soiisifT 

*li3'J-ri»„ fStB'ff (Mill "page:tablelistl:listr 
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ow2:labell") Sjlott, ?—y-y blf— ^TaiMAM"!/ 

ts^bA'-y^f-^^ comisw 7' • y : x 9 v ^ t m. 
mm. mizmm-t&t. yxMfi42& 

t/MJE-r-^fi. HTTP y M 1 4 co^-f n— HT* 
>7x7"if-m 1 e^M^tlZ* MIS 5 0 8 (iHTTP y ^ 

m 4 o (D-MiomwiT t ^<vmmm ( y * 

Mll4 2 CO J; «rA y^x-XgfRcOHTML 

<Hl^£>Ma5 0 8«i. 'JXhffl4 

^x? h&mwmkz/h^^-xL, mmtzr-y-y 

[00 5 5] n-FMas 0 eizmL-ZimLfzX 3 
Hf-AffifWfflbtTVx ? bcDTu^T-^ffiii:, miff 
§ m# & . b A -y ? -f — ^ £ g W 5 

<?>r — ^-f L £ ^"f^k y x b £ co^L. Sr n y 

m^rcwm^titi^ mm^yv^ b^yy v&ms 
m s ti , ^i-oaift t t v ^ »iti77 y - ^ 
h >co± a & i o,£LLco#^-— f'-'f V9 y x— xif — a 

b £A*>±(f . WW ^-r-^SHb-f 
Mi, Miff, ^xb^-.y^x-^^-tf-y«j^^- 

ni^^yhtJil.. M^to&^HBBSRfcris^'t, -co 

^>ix. ^>-b£Ma-ts i aafis^i^-^'fija- 

b^DftXtbf i t^TlS. &wr, -if— Affl|n— h' 
{±, #a-f-fy^7x-xt-A'ny^-^.yK^ 
7 >y h' SrBf ffffi-T - 2: -g. „ COi: 5 if-Afl 
^M-— >f'-f y?7i- Xif— Any-rK— M±, ^f— 
; siiiJfMW^- 7' x 9 b co r - * oy%t\Uz x-oXhU0$ 
fitz-tOh lzm&t& Z b 4 . 77 V-lr-is* 

[00 5 6] 1 OCfcHt, *K>?> W'yiM-O- 

hSr^i-'h'y;''^!.. tfX b^y?4 ^Mi, HTTP 
y^xxh^^n-Ht"afiS^-i> 0 mms l o(i, 

bzmwthsmcoj^ybp-y-yh (mttf. ^ 

mofo hmM&MTlZ. "#EVENTTARGET" b y^MflfZ 

tix^&) &mxM9rrz>. s^>i=, Mas 1 oa, m 
A^yb^m. (mtif, ^mcDfohmmmmxn, "# 



EVENTARGUMENT" b ^^Hf (t^^XT^S ) 2r#5S£iX7t 

ja, mm^y^y^smzmm-m^-^fAy^ya, 

—x*r—s^ a y ^— ^ yM:j;-5 TMa-f"^ -Y ^> t- Sr 

[0057]«ll512li, ■y--^MMffl*y> : x.7b 
b~y--;<frT7-tXnjm%: 1 oJ3LhfiO^— VN'ffll-r— 
-Xi:c0T-^^PS^^8?BHU, ZtilzX'O. 

firry >- a >-r — xcomcox o %ffirf—? 

h7aAr^IitS;i:* i tH 0 -IfDidfc, ^ 
C01xX*.°>'XtCi3(tS'7x7'-^— V±_cr>3-— if 

5 . $> . ^--if -f y?7i -xmmmm-m\ 

m^-yy'x.? byoy^f a i±, f-^S-&I15 1 2co 

[0058] m^-c^-^mm^yvx. ? b bm^co? 

—?v—x if— ^'flx-^x-T^) hco-f 

- ? M-^Mf^(i , ASP+ y 7 -X ^ ^X mM $ 5 m 
W6ACD=7-jyi4$:^m)« 'y^y^—y'lzte 
v ix te&r - ^ «0^^t «DKJB £ ^ ^- b -r £ fctf> 

t 4 (m 7 coimbj!^#5B) „ mm^-yy' ±?b mm 

-^li$iJW^7'Vx ^ }- corner- ^B-^-S^TV^ 
ffi<i*3t-^rifij-c* "9 iixli, ( 1 ) -tf-^'ffij 

f-^T-^rnA-r -f ft^'-+f— A'IMi^7y'i 

^ bcogf-^rn^x^ Iin-H$^. **o ( 2 ) if- 
Aiaf9^7y'i 9 b orrun^f 4 \&fi*r — .A'f! PJr— ^ 
T-— T;Pc0rg-^7°ny\°T- ^ tn- K §ixf#4 
SrSfttTV^. f-^*S^PI5 1 2cofS:. fKTW 
-9--^'fM$iM^7Vx ^ bii, ^--^\%'f-9^r-y'JV 

[0059] Ma 5 1 4t±, m&^yvzL? fwi 
#$^itii7j y yyztiz msizmf Mas w# 
•s.^i*coMSTMa^fi-5. Mas 1 6(i. $ijtp^-r^x 
^ MBJBrtco 1 ^i±comm^y v* ? bfr^ymmm 
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ttU HTTPixx^yx^n-bT^^Tyb^i^ 

nsflH3*^rsg^sifli3tt=ifA-rs. mm. "grid- §ij 

M*9~V^9 &CDHTTPy ?XXb 

a 5 o 6 ) (Sds-i mmizmz - 1 ^'t-s s x a t= . 

"grid" Mfflbj-y^x? Hi, ffi 69 y X b com&CD A y 

ftb&^o T < 5 , -eftfi, ffflflM-:/ ^ 'x ? b pgjff £ . 
[0060] vy9~v >f%m.5 l 8ii, HTTPiyX^y 

xt? 7^ryf ^m^-s ss-ej*^-— 9- y y^mmta 
ts (Will htmlt-*— ?) isyyyyy 
*i, -r^-c^-^iifijfp^r^j;? bt9b vry*?y 
mm-v u-^^-^axz/misb^tifzuyru >ra 

-Vlz£K>ftfotih, Bui5 2 0(i, ffiKc9S*^?y 

-xc9«M) »M7Vx?b[^JI£**T£^ 
&„ £P!«5 0 2£M"9, i!U15 2 2£?r\r\ 

f:t«fc-3T»T-f 

[0061]I6A!1 *Hf«ai»lCfel''tt- 

jyz7 t —?m<&fflm*-7i?x. 9 b ZMW-th mm? 
yyMMm^Ji. Asp+y v-x)c9— ^--fy 

1 HTML 7 r -f }VCDffltti9 ^*T*£<html>£ ijf^ 
ers"£j j;lX"MyIteras"Ox— ?T W j. V~ b"f 

>f y2il "runat=server"M'[4£ itXfS^i^T^— A 

x? 'jrbii i^r/Vx? b«i5«n- v%m 
5 0 6 . 7^y3i^5li, •V-rtfflfflm 

'J -y ^^/y'i ? b Jlft^ . 7 -f y 3 (i, ^7" 'J -y 
^'tT'yx 7 b T£> £ "OrderSystem" 9 A TO"My0rderS 
ystem"S:WwU Ztl&J't ^7"CfiEffl£*U ?4 V4 
tfcf>T^°7'y 7?f-^71/^7'yi? b«"MyOrd 
ers"> LT^a^^'-? TW ^-^fflTr-^fS 
ttSP*>^K0ai^. 5-0-8t*5^T, ^^U«y?^ 
yx? hO"My0rderSystem"ii:i/t, 7 4 y 5 IZtSif & 
aVJ »/9?— ^TW^T^x? hO"MyI terns" i: t 

t am § ttfc t - ? r w * -9w ^fjix - ? tswaia> ^ 
I5t o a -r o 1 & ffl v ^ tt & . 

[0062] 5^1111 HTM7 W/U^*;£^|jfi*6 
?^<body>T&4 U'r^fc-Stf. 5^^1214. *7x 

HTML3— b* >-l 3{i, "f— ^*f!07^— A$IJ 

itT'yi? b^aSr-Mj'. 7-01411 "Page.M 



tS t Lt^t, MyOrders-r— ?-f— 

[0063] 7-1/1 5K24^ y^-f V-r^l/ 
- Mflt 7-fyi 4TsW§fL/tx-7'>y X bflj 
fM-^x ? h<?)l^±S0^M*7"^x? h^gf 

3HaJ^r I Template^ y^7x- X>f yx^yxSr^DiM 

>?x ? b) ^^(t^^oTn^^ ^ ^mmzm^-t 

So f-^k'JXhMffltt^'i? b (-t^hib. St*) 
jgLffiflfflt^-^^'i? b ) ti, H^BttClTemplate-f >-X 
^yX^ffiffltT, a»f>71/- bS'JWy'^X^ST 

Jt=5: 0j&»^> Ntfo-f yx ^yx^ffrSifc J; VWJ-ftl^S . 
■fPBSSfLJtSTfe^^ yx^yxcomii. x-^v-xo 
MJE^-^x-^-fe-y b (Mitf, x-^tf) mnzk-o 

[00643MM, x-f yi 5jSp£>2 4 ti, 7^fyi 
4 Cj3^Tlf§il!tT- X b$iM7*y£ 7 b 
OWMfMW^yx^ bt*TL, "itemtemplate"t 
U3fy71/- b £ W-g-t"S o f VTIz-biflt/y 

Stl, 0rderID^^;b$(|ffl^-7'> ; x7 b . Quantity^^ 
;P$IJffll^7 y'x ? b . 3o XZ/^CD-I&COt-— 7)V 'J X b$IJ 
m^y'Jx. 9 b ^-t-tf 'J X bfrfflfflM-y^'x y 7 b 

-r. ^-f y 1 4ti3v^TW#$ix;tT— y;byxb$w 

t7'y*x?Ml -r ? "T— 7'Vl^My Orders^ -f ^ -b -y 
b^^0jIL#HSt, ^-x-^-fe^y b^MLTTJfyx 
bfi=Mfflt^-y^* x ? b ^^BSc-f-S . 
[006 5] itemtemplater-y^'V— b t^jEt" S 'J X 
bffMP^-7 '^x y> b l±, M»*7'^x ? b B5^#t J: 
-)TIBindingContainer-f VX^yXi; LTffl^^tL, 

L^^oT"IS^-3yx-7-"i:^§ixl.„ H5<7)n— b" 

5 0 6 SO^t , MyOrders-f'— 9 7— 7°M±7 A y 7 
Oa-Ftiit MyOrderSy stem*i t° a. V — b § tl 
W X. if . My Order sSystem^ /y'x? bt J; 0 Stft § 

-^_^^^aj§ft&. ^oti, -f- ^VbyxbM 

a^7*yj:? b{±, r— ?T— ^bMyOrdersW^r— 9 
•fe >y b LT y X btfMfP^r^ x 

? b ^^-TS . 

[0066] 7^>1 6t;i3^T&l"SfL^0rderID$IJ 
fP^-y^'xy* bii. MyOrdersx— y^p^tOr 1 '— ? 
■fe>y b^OrderlDTn^^f -f t^-^S^LT ^-S> « OrderlD 
7^bFfflfflI^"7' iy'x ? bcOPropertyBinding^-y^x ? 
b t i T S tltz . Order I D =y K)UmM^ 9" 'J x 9 
b i: y x b frWJftbj-TVx ? b f: offi M-f- ^Jg-^-BSfil 
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9 h&Text7°X3S^f 1 3&\ "OrderlD" t LXmWl^fl& 

^MyOrders^— ^f^ 7M7nA°f 4 Tfc £ £ £ 

e S^rSixTOrderlDSlJffl^-y^x 9 b i:=5r£MyO 
rdersx— ^f^77^7PA°f >f l±*T— 9*MBTl±$> 

hhVAiW\<?y9 4 7W-?^7yx? b) <7)l^3r5 

X" . ~r - ^ fl ^ A T3r ¥ £ ^07^; ^MMiaw ^ x 

[0067] 7^yi 7 tfe^TMS^iX^QuantityM 
W7yx?Ml *0rders^-^x-77MC;BSt&7 r 
b^)QuantityTn^tx-Y t-IS^$tiTU^ 0 Qu 
antity^/bMP^XVx 9 b OTropertyBinding^-y 
i^x? McioTSt***!*:. Quantity^/bMfff^tX' 

yx^ftW bfrMffl^XVx ? b t emm^r-m 

7* is* 9 hCOTextTUJ^-T 4 "Quantity" t LTSSS'J 
§ ft h -r - a To; tr* ^ t^S^r S tiT U £ 9 T 

^f@7°n^TM ^Quantity^^/bMfP^T^x^ b<?) 
Inn^yftOTOAr ^ , ^^;b%My0rders7^:^T* 

Quantity^^;b$fJf|I^-7'Va: ^ f t 5r ^ My Orders^ — ^ 

f^7'Vl/(7)7ny ^ 4 Ht— 9*3M Tli fo&£>K < 
if-^r^^f (ffil-ifcf . ^-9^r-7)Vhh\^±W\<?) 
^-f 7°<7)t — ^^7yx? MW^I)A°7''J ^^7° 

b oyruj \°t- J lz$±^ § ixT i> J: ^ . 

[0 0 6 8] ^-fyi8(±. "Page.MyltemsH^L^x 

77bUXb$fJ»t7Vx^ b^Ww^tr, Lfc^o 
T. Myltemsfi. T— 7VbU X bMfP^-^^x ^ bfci: 

9*^2 2 </•) 1 y y -i y f > 7° b — b !Swi ± , yAy\ 
8tfc^TWl"§ix^x-7Vbyxb$fJP^7V^^ b 

Uxb$Uffl:t7Vx^ b (^%*%. 

^txVx^b) (i. -f V7-f vr-yrb— bwstfUii 

^-b$Uffl^7X^o^A>M^ST^^-f yxj?yx^ 
m&£TfWQM\:~t&. ^^tcfzmfz^Ayx^yxco 

[00 69] fV7>- b$fJfflI^-7Va: ^ b^A°7^- 



^OyxbffiW7yx?b^Ul^7^y2 
0 35^2 1 tfcUT^S^iX^o ^-^7"-77bMyItem 

-7Vby x b$fjw^-7v^ ^ bTT-y x b^Mffli^rxv 

x^b^MSixS, 7r-f;b6 0 0tfcttsa0^)7 
[0070] asp+u y-x6 o oii. ^?tmcofo%>mm 

f-^f-7VW^aW7yx ^ bPSJi^-r— ^^iM 

b ^ f^^IAf- ^ & iHfrf - 5 

[0 07 1 ] %\<r>9A y^co—Jj^-n^ (ttfo 
y 7 1 (t & ^ - b iiLoad ( ) y-ylv—^-y £ t L . 

#!l X. if . MyOrderSystem^— 9 ^T' — 77b^ ^ tfOii COX 
t77y3 -y hf^^Tt/^ 2rn— ^yb^OMyOrdersr 1 — 

4. 16. 17. 18. 2 0i)J;t;2 1^f^lS^ 
-r— b y b(C#oT . O— ^;bOMy Order s-r— ^Tb 

[0 07 2] ^2c0^-f 7°<50— ^TftJx— ^Jg-^ (-T^fc 
Mffl^T^x^b^A,) ^^^-SfcfcC ^->? 

>^7V x ^ b ^Save () ^7Vb— i~ y & ^ 
3» t^TS ZL t 1.(05 ^ffiff^ffl 5 1 6 £#E{3) . 

dersi^ it^Myltems-r— 9TV4 {i. 7^V14, 1 
6. 17. 18. 2 0fcj;V'2 1Of^^^f^h 

Save ( ) *T 7>b-^ V i ± . U - i] }Vf— 9 T V A Offl ^ 
MyDrderSystem^-7'Va: ^ b ^f^?T^77l/tO^ b 
tS 9 ^y^yyx? bOSave()^77b— ^y^to^ 
FIf7o v ?co—ffll$^ El 6 B OASP+U y 
-X6 0 2 l3fc(tS7-f 9t3^§ilTV^ 0 ^ 

— is ^ 7 yx^b ^Load () & X TfSa ve ( ) ^77b— f^O 

[0 07 3]g7(l HftB^ffitfcV^s 0 

6 A^iftW3y^y^®Sc7)H^J(Mi.(f. asp+u y — 
X)^»lt^MlJ»7y'x? b^M^-gR*^ 
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Bivi^^yf7/HJW7Vx^ H4. mm^-y^J 
^ vmmi o 0^^fi&$trr^s o I6A07-fy 

t/yx? N70 2{±7 x -7Vl^yxb$fJfflI^-7 , Vj:^ b 
7 04£#tf o 7"-y;^yxbSlJfflI^^Vx^b7 04 
(4. 86 A£D5M y 1 2A^ffl«LTlf§^ MyOrde 
rs-r ^ ^ y>b (c^ t v v-r— ^ IS^-T \°~r & ^ft~ 

[0 0 74] f-^WbiS^'a:? b 7 0 4 
(4. 'J X bff0I»* x ^b706i^708 
h~h, ListRowO^feListRowNSTO Sr^Oo ^cOl/^;b 

x^ hcrM^PMH, MyOrders r — 9 f~ — ~f)V^) -f — 

7y<?mm±, meAayy^yisxmt^^mwry 

^x? bcOx-^$S^M^(4. ^UxMtSW^Vx 

7'yx?f704) COf-^V-Xl^zmMLXmm^ti 
-60 S)SSl®ffi(;fe^T, aW7yx?M^3y 

T"H4. IBindingContainer-f V ^ 37 a:— -X^^tK— b- 

■rsfflfflr^r^x ^ bBJlttsivt t o fc fcsffiv* t ^ 6 

[0 0 7 5] M6 AcO^-f V 1 433^1 
jELTV^^^SflfP^-^^a:^ h 7 1 0fcJ:t£7 1 2 
(4. IS^Vr^y^MT^yVx^ h 7 0 6^**1 
TUS, 7^$IJW7'y\^ b7 1 Ot5itX7 1 2 CO 
f : — ^ S^PifSf 4 . MyOrders^r — ^ — $ -fe 

7y'x ? h 7 0 6 ^M31 LTSitStiS e 
[0 0 7 6] H6 AcO^-f y 1 6^fctt^W-i-t*fJ£t~ 
Sx-^U-XhSBffll^-^x^ h7 1 4 Jg-£ 
r? >"r^ U X b^ffflffll^^^x ^b706t^iixT^ 
So x-^yxbMfU^^^x^b7 14(4. f7r 
^^f^77l/OMy0rders. My Ingredients. tg^L^f 

x hSfjfflj^r^x ^ h 7 1 4 (4. ^-y^f-^x-y^My 

Orders. My Ingredients. COt 1 ^ ^-tr «y Md^fELT^S 
yxhffB»t7'yx^b7 16H7 18 (ListRowO 

7 16K7 1 8STO^iJ:, H6 ACDJJ > 1 9£> 

vmm^y^J^fvi 16^71 s^^-^is^m 

ffifis ^^Vrtf-7>'JXMlIW7yx^ b-7 

1 4^MiltTS«Sti^o 

[0 0 7 7] yx bflSUftP^y^x^ h 7 1 6#>& 7 1 
8£*C£)#*{4. ^</lyMP^yVx^ b (ffl£fi\ 7 

2 0fci^7 22) J^O, MxJ4\ ^/bftUffl^yV 
x?b720il 126 AcO^ >2 OtJS^Tfyf^ 



^7~^7?7bMy Orders. Mylngredients^DT 1 — ^-tr ^/ bO 

^fyf7?X7^^F(:f-^U^t Ul 
W?*U ^o^^;^iJW^-y^x^b7 2 2{4. El 6 A 
CO^ > 2 1 Cfc^Tt7f^ :77bMy0rders.MyI 
ngred i ents CO I ngredi ents^r — ^ Iff § t£ t — ^ &n L- fz 
hftb LXmH$tl%> o Ingredients^— ^iBgcOT 1 — 

^/-x^ltJtW;, ^rt^BflM-^xx? b 7 

^b^ffl^^x^ b7 1 6 CO J: 3 5:. IBindingCont 
ainer-f yX^y^tfeSIW^7 yx ^ b ) ^CO U 7 

[0078] WfffIW7'yx^h 7 0 SfiTF^PB 
«{4. [sHcO^fyTb— bHWt J:oTJ£*2ftSJt 

mmzmd. zcommit. 7^«W7yx?b7 3 

0. ^^bMP^V'x^ b 7 3 4 4)4^^^ 
b$0W^-y Syx 9 h 7 3 2 1 Ol^^b^ 

V^S. f -7>'JX f«W7 y x ? b 7 3 2 4 
CO. ffi^Ix^;bcopgiiW4. OA^NiOUXb^fSflffll^- 
7yx ^b736K73 S^ittS . U X b^SOW 
t7'yx? h 7 36*^7 3 8co^f4. >rtJ£~rSxy 
ri— Mft4 ^xmM$fL& J: 3 ^r^^PW^-y 
y x ^ |. ( ^^y^fjffl^-y y x ? h 7 4 2 . 7 4 

4. 7 4 6^4^74 8£#JS) 0 
[0 07 9] H8J4. nsfij^®tt3(t5^ 

^ <M^(f. ^^y^-"Jx<^9y4ryvm^9y{z 

SWSf wll^^ y$fjW7 y x ? b) {4. dtfOM 
fP^^X*^?JK^LTV^ 0 $fJW^^X8 0 0{4. 7n 
8 0 2t5it>^y^KS0 4^f&*frrs^ : EUS: 

[0080] ^titzmmmMizm^x , tpat^ s 

0 2*5 «y H8 0 4(4^Vy 7^tJ>?» e 7°ny\° 
TM"Visible"t4. *TJCGLT^S^5>f 7> hffllJL— r 

^fy^7x —^mco^—^r y > ^as^— ^ ^ v r 
y y y^<. # i; a *^ s^gg^K 0 *s x xtm § a^-" 5 ! 

t^y— 'J TyiUXh a . 7 D nAr ^ "MaintainState" 

XT) -ecotr^-XT-- b (fci^^co^y^x^ b 
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<< "Parent" SflJfP^yVx? bffimcO^l&COffl 

com^-M 9 "^rfg^- 'J7rl/ yxxfo & <, TnA-f "Pag 
e"Ji, ^ftcoMffli^y ^x ? 

b^-i^y^x 7 b^St^K 0 ^Tffi^: 'J7t1/^ 
T'2b-S. 0 Tn^-r 4 "Form" {4. JJfeDfMffll^yxx ? b 
b Sat^l. 7 ^-Af[JfP^-7"i>'x ? b^cOfi!^ 
K "9 "IW&C 'J77l/ yxXfo h „ Tu; N°-f "Trace" 

«4. &^<r>YV—tt7<nm%z.?&-^mzthyv 
-xay^xh s\com&-M *) "Til* 'J7rl/ yxt* 
Tn.'^-f -<"BindingContainer"(±. IIWT'yi; 

b OittSr - ^*6-^3 yft^iAK 0 ^Tffi* 'J7t 

Ixy^T'^^o rn/^'f "Bindings'^ MW7'yi 
y b co-r— 9m^Mm<^M^cr> 'jyrU yxxfo h . 
[0081] ^V7F804(1 'J ;xxf^t)i 

VfiJfSW^Vx y bcox— y; wot? -b-x^as: 
xy h^ty^-^tlSttSixS^y^tiot 

x?K fWnWv-a y^/y'i^ K iSiVX— 
^-7'^'x y b Sr^Offi^-tf-ys-ilM^'yx y b^HSftffi? 
SRfcfeVvckffl^&ft*. *y -y b'"Init()"{4, ^JfP 

ffll^ftS (1215(7)^15 0 4 £#H3) „ yy-yb"Loa 
d()"(4. 5fc<7)HTTPy ?XXb^e'j.-Xr-bttl* 
HlfS-f" -SO(cfflV^ix^(H(5^a5 0 6Sr#ES), y 
V-y b"Save()"(4. &tf)HTTP>J bTffl^£ b 'jl — 

X^-h^£«#^S<aKfflV (H5^®il5 
16£#M) o XV -y h*"PreRender()"{± s b'\x— X-r 

— b cfcix^y-xyy^b-yy" v yyizytiL -> x 

(H 5 CO^ttS 5 14 « XV"/ b' " Render (TextWr it 

er output) "J±, mi±C0®m*7'isx?hl l znfc-t&3- 

—r>f y y y x -x^3g<7)^-— 9- y yymis^ - b £ m 

OtefflV^fLS (05O»15 1 8S#D„ 3 — 
b't4, "Output'V>°^^ — ^TCCOn— b'fcig£=h,£Text 
Writer Output ScreentCfiiTJ %f\.h « y y b "Dispose 

~yr vTftmzff o <oi l zm^^fi& m5 comM.5 2 

0 £#Bg) . 

[0082] XV-/ b"GetUniqueID()"i4. JlltOflJffll 

t7y'x y i£tf>, PBJBWfciSSESftfc;* b y yy' 

t$B!l J ?£?§&. y y v b"GetControlWithID(String i 
d)"(4. ^-^^^tiS'J^ ("id") fc^TtSiO&^fM 
fflbj-y'^'x 7 b^CO yX&Wt, X V •'/ b"'Get 

ControlWithUniqueID(String id)"{4. — M^fiMMM 
=? ("id") i^hTmm^V'J^^ h^UyrV-y 

[0083] X V >y b"PushControlPropertyTwoBinding 
Container (String prop Name)"(4. y >y i^-a-^E^-a. — /b 



y b ft~c$zi!£t ht. b ; * y rT-ftPbrjjjftco 

ho XV"/ b"PushBindingContainer PropertyTwoContr 
ol (String prop Name)"(4. SIJf7)T>y is jl^Ej^'a— ;lx(7) 

-y b"HasBindings()"(i. SM^y'^'x ^ h^*S^- 

mm Sr w l t \ ^ if a l t u § y- u r * 
i^ib^y-yKJi, -t?--vs:fMM»y vx^b 
«7oA-f ^ t-y~sMM'r~?^mmzmmLx^~>z>y 

-^fflf ; - ^ r t J3 ( t h 7"n J -W 4 t <D^Mi% Sr 

[0084] H9(i. *^^^^HSfi^tfe(t-g>. 
^-ys;f|iJMia|3tyVx ^ bc0Tay\°T-^ £^-Afibr- 

\^vi±,cr)mmzt5\ \zmt -tt z t tren &.mz 
1^90211 ftf&mw£fzizmMmw5 o 4<?Dia^n 

L , 3&»o , M904 {in- KM?! 5 0 6 cO^tUti 1 
jlli. ifX byS'- y ^A7jy°D-feX^15 0 8*5 iV5 1 

0, i/;iif-?^M5 1 2tfi 1 ^T'5Tv^p E 5tT- 

tfot, 9 10, 9 1 2fciy'9 14# 

mfiztixi&^y^&xrs^cDTz-ttjtXdizmm 

3^fl9 1 6 . 9 1 8. 9 2 0*5 i tX9 2 

2<i, IK5^x-^^MJ15 1 2^ra1(-HfiL. A» 

*19 2 4{i05Offi#^loratllfi : -f--g»o 

[0085] W9?M*!C7Mmzn^Xt,£. ^—=JjW 
—J Sffix - -9 ^—Xtfi £> CO— ^Tftj x - ^ rg-^c Sr if^T— b 
LT ^ * S V ^{±-»7-v s-flir- ^^--X t MfflF^" 
7'y'! 9 b @JB t ^PbI^^^x-^M-^^^- b L 
T^S*^-. M19 0 0I1 ccm+v 7i/?y 3 ycr>m$Z 

-f— ^-r— y'/t- (-f-^**, ?TW) Srn— b*^ 
I). ^19 0 2(4. -r— ^f— y'Vb^f— y'Vb'jX b§ij 
fP^-y^x^ bco-r-^y-Xi: LTMa#tt^. 

^ss^sstfc^r. ioMiitfWi. x-yvbyxbM 
tp^-y^x ^ b^wmtav^T^s^ifcx-^^y 0 

uj^a {zk-nXWft §^X-S.(EI6 AcT)^-^ yi 4 Sr# 
M). )!19 0 4a. iW7yx ? bPf M^C-r-y' 
^ U X M!W7yx ^ b *#BK^4 .M9 0 6I1 
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[0 0 86] 0 8Cfcl^, r—y"JWJXhmm 

>T+fflffl*7z/*? H4. "r-yivv xvmm^y'i? 

X (fzttif, "MyOrders.Row(l)" ) {^f^^-fev 

< %h i 3 iz^a y^i~mm^y^J^ 9 b&T- 
[0 0 87] Mffl9 1 2tfcl^, #S^r7^x^*J1W 

9sms 14(1 t 1 — ^y— x^jex— ^-fe 

BMfff^Vx^ hCOTOAr^ ^Property 
Binding:*:/ >?x ^ b ^ i ^TgitS £ f: ^T'S 5 e 
[0088] ^MS9 1 6 (4. $fJW7i/x y* f/O 

4 frt><nf~$ifi, 1^^^M^zi y : r^y 0 u^ : r 

I^JCOPush Control PropertyToBindingContainer () j< V >y 

^flL #JHI«i^SMa9 2 0^ittp. £>6Wi*fc. m 
£»S9 1 6£\ SflfP^-^^x^ h/nAr^^^f 
-^fWfGtSg^^yftTnAr^ fci*fl 
SiiWifU^V^^ta^. #JIII(4^SM1I9 1 6**6 
}^»M9 2 0'\tm&, m&StM9 2 0£\ 
J&^rr yft/OAr ^ A^S^JiB-rSSflfflr^r^j: ^ b 

that * tiUfi^^ ^ i: o fr&pm^~& o Mmsn 

fcffi5JlL3t*£\ MS 9 3 2i4T)lM»t:7Vx 
y* b F*]£0PushBind ingCont a iner Property To Control ()y< 

-60 ^flL £PJ9 24t34tf. £>5^d M19 
2 0^\ fe^ny^^Tn^^-^^^^^-^iiSfJffll^- 
y >?x ^ b 7ny \°-r * tiHfi^# v ^ t PM L fc* 
^fcjfc, #JIIIf4^®®19 2 0A^i»i9 24^ 



8^hf?< . 

[ 0 0 s 9 ] hi o(4. ^mtofo&mmmfMzmir 
h , *r—rtmrxijvr ■< v^i^^v^ jxco—m 

y v b f: that 4 1 &%mt& (m8w-jmmm 

?yX<7y^y°T3J^J £#HS)o rrry^^JS-^niy 
^^>3 1 0 0 0(4. Toat^ 10 0 OioXl/ 

jtVv b 1 0 0 4^it5^ ; Ey ^Ofc^f: UT^ 

[0 09 0] ^§tt^H5W^t^UT. 70A°f^ 
1 0 0 2feJ;VMl 0 0 4liA°r>J «y?tj55 9 To 
^°t-^"AH"(4. To^x^lS^T^^^ b^M^-K 

0. yf'7^^t± OJllIffWtT. ai/?y H ytfc 
(t^^^T^To^tr- 4 W^^-t, 7 0 nA°f ^ "this 
[int index]"d A V X v ^ XTUHff #tt^^ n U 9 
y3y^7 D nAT^e^7'yx^ b^^U^rl^y 

To^^^"Count"(4. n\s?i/B>P\0y?un 
t- 4 m^y^J^ 9 b om^^M^K D ^Tfg=3:^Rffl 

[009 1 ]^V7F1 00411 TDAr^^ni/ 

ifiSrll't^ ^ y v b"Add (Proper tyBinding value)"(4. 

JPf ScOtfflt^ixa. ^y ^ b"IndexDf(PropertyBin 
ding value)"(i. 3 1/ ? y h yrt^/DAr ^ $±^7' 

yx?F crMFfJ Vir v ? tt%ht3h\tzm\^ith « 
j?< y «y b"GetEnumerator (boolAl lowRemove) "{4, ^1/? 
^ h yp^IOt" ^T^OTU^^t- Jg-^tfOX— jl j?< Ix — ^ 
(enumerator) ^tCfflV^tLS . ^yvb"Remov 

e(PropertyBinding value) {4. #S^07 o, pyN o T- 4 S§ n-^ - 
7'y x 9 b ^ r? P 9 ^ h >-*^^*-T S CO izm^ t>fi 
ho J* y *y b" Remove (int index)"(4. yT7^X(C 

a yfj^m^-thcr^zm^^tih 0 b"Clear()" 
(4. 3t/^ y h yi^f^t^7oAr ^ g^7 y x 

[0092] 01 1 (4. ^wMcofohmmmmiz&if 

t7yx? btfO^y «y Kfc±^7°nAr^ £SIIL(EI 
1 1 ^To^^^fe^-^ly^^H >'y , 7XcD"All"fcJ; 
iT'thisfint index] "<7>y°UJ^ 4 . ^tlt i 0 
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?&-&m&*%mt&. 7nA°f^g^^7Xl 1 0 0 
(4. TnAf-f 1 1 0 2&1S#W-6^ i &i;&^tft,^i: 

*t&m%hfc<7>? ^xcommmm^tfz , *mi<nvm 
[0093] m^Ltzmmmm^zawx , rn^f < i 

10 2 (4-M°7*i; >y 9Xfoh o ToA'f >f "BindingContai 
ner"(4. fj^K 0 *3i VS# ji^t^^r? yft-i 
y97^—X {-f^h'h, IBindingContainer^T'i'x 
9Y) T-feO. >-7^-x-^V-X £1130 U -5- 

;^.<7)r^-t3X^#§S0(CfflV^ti.-& o IBindingContai 
ner^ys/x ? H4. y?7i-XTl)l g 

hWM^WMth. Ltzifi-oX. "BindingContainer'T 
* 14, K^^ix^MP^-r^x 9 hj&*«r£5fcW?- 

- Affll-f 9 7 - X £ U L ffi L T 9 -k ^ £ nfflBt -f & S 
^3yf -T-iiS'J^ & . 7W!f 4 "Property" 
{4, e^ayft^/y'i? M*i<^|^§iX/t7 0 nyN°T- 

4 "Control" {4, SE^BX 9fc J: vm%yL& li im&#M* 

7i/^9VXfo& (-t^h-h^ f-?y-X7aA-f ^ 

h) „ 7°a^N°x -f "Control Property" (4, ^-^'/Ml 

fX 0 33 Si^TOSr* b U ^ffi ( , 7° 

U.M°-r ^fiS!r?) T'fc-So Tcr^^-r ^" For ma tString" 
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Properti3indingQ All; 
PropertyBinding this[int index]; 
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void Add(PropertyBinding binding); 
int lndexOf(PropertyBinding binding); 
lEnumerator GetEnumerator(booI allowRemove); 
void Remove(PropertyBinding binding); 
void Remove(int index); 
void Clear(); 
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[1216 A] 

1 <html> 



2 <script runat=sefver> 

3 Public MyOrderSystsm as New OrderSystem 

4 Public MyOrders() as Order 

5 Public MylngredientsO as Ingredients 

e Overrides Sub Load{) 

7 Set MyOrders = MyOrderSystem.GetOrders From Day (Now) 

8 Set Myltems = MyOrderSystem.GetJtemsFromOrders(MyOrders.DataJtern.OrderlD) 

9 End Sub 

10 </scrtpt> 

11 <body> 

12 <H1> Here ara today's orders: </H1> 

13 <farm runat-server> 

14 <wfc:tablelist databi[lding="datasau^ce;Page.MyOrde^s ,, runat=server> 

15 <template:itamtemplate> 

16 <span databifiding="Text:L)ataltem.0rdGr[D M runat=server/> 

17 <span databinding="Text:Dataltem.Quantity" runat=server/> 

1 8 <wfc:tablelist databinding-'datasourceiMyOrders.Mylngradients" runat=server> 

19 <template:itemtemplate> 

20 <span databinding-' Text: Index" runat=server/> 

21 <span databinding-' fextiDatalteraltenrT runat=server/> 

22 </template:itemtomL)late> 

23 </wfc:tabIelist> 

24 </template;itemtemp!ato> 

25 </wfc:tabfalist> 

26 </form> 

27 </body> 



28 </html> 
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[126 B] 

1 <html> 

2 <script runst=server> 

3 Public MyOrderSystem as New OrderSystem 

4 Public MyOrders() as Order 

5 Public MylngredientsQ as Ingredients 

6 Overrides Sub Save() 

7 MyOrderSystem, UpdateOrders(MyOrders) 

8 MyOrderSystem. Updatelterns(Mylterns) 

9 £nd Sub 

1 0 </script> 

1 1 <body> 

1? <H1> Here are today's orders; </H1> 

13 <form runat=8eiver> 

14 <wfc:tableiist databiriding- 'datasource:Page.MyOrders" runat=server> 
1G <temptat3:itemtemplate> 

16 <span databmding= ,, TGxt:DataItem.OrderfD M runat=server/> 

17 <span databindEng='Text:Dataltem,Quantity" runai=server/> 

18 <wfc;tablelist databinding= M cfatasource:MyOrders.Mylngredierits" runat=server> 

19 <tomplate:itemtomplate> 

20 <span databinding^Text;lndex" runat=server/> 

21 <span databinding ='Text: Data Item. Item 11 runat-=sorver/> 

22 </template:itcmtemplate> 

23 </wfc:tablelist> 

24 </template:itemtemplate> 
2b </wfc:tablelist> 

26 </form> 

27 </body> 
23 </html> 
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String ID; 




void lnit(); 






bool Visible; 




void LoadState(); 






bool MaintairtState; 




Object SaveState(); 






ControlContainer Parent; 




void PreRender(); 






Page Page; 




void Render(TextWriter output); 






FormControl Form; 




void DisposeQ; 






TraceContext Trace; 










IBindingContainer 




String GetUniquetD(); 






BindingContainer; 




Control GotControlWithlD(String id); 






PropertyBindingColJection 




Control GotControlWithUniqjolDCString id); 






Bindings; 




void PushControlProportyToBindingContainer{ 








String propName); 










void PushBindingContainerPropertyToControl{ 










String propName); 










bool HasBindingsQ; 
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1 Title of Invention 

DATAB I ND I NG USING SEKVEK- 5 IDE COMTKUL OBJECTS 

2 Claims 



1 . In a server computer coupled to a client computer system, a method of 
data binding a property of a descendant server-side control object to a property of a 
data set in a server-side data table having one or more data sets, wherein the 
descendent server-side control object corresponds to a client-side user interface 
element, the method comprising: 

iterating over each data set of the server-side data table to create a binding 
container server-side control object corresponding to each data set; 

associating each binding container server-side control object with one of the 
data sets of the server-side data table; 

creating a descendent server-side control object for a property of each data 
set, a given descendent server-side control object being a descendent of the binding 
container server-side control object corresponding to a given data set and being 
associated with a property of the given data set; and 

establishing a data binding relationship between the property of the 
descendent server-side control object and the property of one of the data sets of the 
server-side data table. 

2. The method of claim 1 further comprising: 

loading the server-side data table from a server-side database; 
associating an iterating server-side control object with the server-side data 

table; 

creating the iterating server-side control object in a server-side control object 
hierarchy, wherein each binding container server-side control object is a child of the 
iterating server- side control object; and 

storing the server-side data table as a property of the iterating server-side 
control object. 

3. The method of claim 2 wherein the operation of associating an iterating 
server-side control object comprises: 

setting a data source property of the iterating server-side control object to 
reference the server-side data table. 
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4. The method of claim 2 wherein the iterating operation comprises: 
creating each binding container server-side control element as a child of the 

iterating server-side control object, each binding container server-side control object 
being associated with a given data set of the server-side data table. 

5. The method of claim 1 wherein the establishing operation comprises: 
creating a binding object including a control identifier of the descendent 

server-side control object, a first property identifier of the property of the descendent 
server-side control object, a binding container identifier of the binding container 
server-side control object, a secund property identifier of the property of the data set 
of the server-side data table. 

6. The method of claim 1 further comprising: 

transmitting data stored as the property of the descendent control object for 
storage as the properly of the data set of the server-side data table, based on the data 
binding relationship. 

7. The method of claim 1 further comprising: 

receiving data stored as the property of the of the server-side data table for 
storage in the property of the descendent control object, based on the data binding 
relationship. 

8 . In a server computer coupled to a client computer system, a computer 
data signal embodied in a carrier wave by a computing system and encoding a 
computer program for executing a computer process data binding a property of a 
descendent server-side control object to a property of a data set in a server-side data 
table having one or more data sets, wherein the descendent server-side control object 
coi responds to a client-side user interface element, the computer process 
comprising: 

iterating over each data set of the server-side data table to create a binding 
container servei-side control object corresponding to each data set; 

associating each binding container server-side control object with one of the 
data sets of the server-side data table; 

creating a descendent server-side control object for a property of each data 
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set, a given descendent server-side control object being a descendant of the binding 
container server-side control object corresponding to a given data set and being 
associated with a property of the given data set; and 

establishing a data binding relationship between the property of the 
descendent server-side control object and the property of one of the data sets of the 
server-side data table. 

9. In a server computer coupled to a client computer system, a computer 
program storage medium readable by a computer system and encoding a computer 
program for executing a computer process data binding a property of a descendent 
server-side control object to a property of a data set in a server-side data table having 
one or more data sets, wherein the descendent server-side control object corresponds 
to a client-side user interface element, the computer process comprising: 

iterating over each data set of the server-side data table to create a binding 
container server-side control object corresponding to each data set; 

associating each binding container server-sids control object with one of the 
data sets of the server-side data table; 

creating a descendent server-side control object for a property of each data 
set, a given descendent server-side control object being a descendent of the binding 
container server-side control object corresponding to a given data set and being 
associated with a property of the given data set; and 

establishing a data binding relationship between the property of the 
descendent server-side control object and the property of one of the data sets of the 
server-side data table. 

10. A computer program product encoding a computer program for executing 
on a computer system a computer process for data binding a property of a 
descendent server-side control object to a property of a server-side data array having 
one or more data objects, wherein the child server-side control object corresponds to 
a client-side user interface element, the computer process comprising: 

loading the server-side data array from a server-side database; 
associating an iterating server-side control object with the server-side data 

table; 
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creating the iterating server-side control object in a server-side control object 
hierarchy; 

storing the server-side data array as a property of the iterating server-side 
control object; 

create a binding container server-side control object corresponding to one of 
the data objects, wherein the binding container server-side control object is a child 
of the iterating server-side control object; 

associating the binding container server-side control object with the one of 
the data objects of the server-side data array; 

creating a descendent server-side control object for each property of each 
data object each descendant server-side control object being a descendent of the 
binding container server-side control object; and 

establishing a data binding relationship between the property of the 
descendent server-side control object and the property of the server-side data array. 

1 L The computer program product of claim 10 wherein the operation of 
associating an iterating server-side control object comprises: 

setting a data source property of the iterating server-side control object to 
reference the server-side data array. 

12. The computer program pioduct of claim 1 1 wherein the iterating 
operation of associating the iterating server-side control object comprises: 

creating each binding container server-side control element as a child of the 
iterating server-side control object, each binding container server- side control object 
being associated with a given data object of the server-side data array. 

13, The computer program product of claim 10 wherein the establishing 
operation comprises; 

creating a binding relationship object including a control identifier of the 
descendent server-side control object* a property identifier of the property of the 
descendent server-side control object, a binding container identifier of the binding 
container server-side control object, an property identifier of the property of the data 
object of the server-side data array. 
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14. The computer prosram product of claim 10 further comprising: 
sending data stored as the property of the descendent control object for 

Storage as the property of the data object of the server-side data array > based on the 
data binding relationship. 

15. The computer prosram product of claim 10 further comprising: 
receiving data stored as the property of the data object of the server-side data 

array for storage in the property of the descendent control object, based on the data 
binding relationship. 

16. A server for performing server-side data binding using a hierarchy of 
server-side control objects corresponding to client-side user interface elements, the 
server comprising: 

a server-side data array having one or more data objects, each data object 
including a properly; 

an iterating server-side control object in a server-side control object 
hierarchy and being associated with the server-side data array; 

one or more binding container server-side control objects iteratively created 
by the iterating server-side control object based on a number of data objects in the 
server-side data array; 

one or more descendant server-side control objects corresponding to a 
property of each data ouject of the server-side data array, each descendent server- 
side control being created as a child of the binding control server-side control object 
of a given data object in the server-side data array; and 

a data binding lelationship structure describing a data binding relationship 
between apioperty of the descendent control object and the property of the data 
object of the server-side data array. 

17. The server of claim 16 further comprising: 

a push module storing data from the property of the descendent control 
object to the property of the data object of the server side data array, based on the 
data binding relationship. 

18. The server of claim 16 furthei comprising: 

a push module storing data from the propeity of the data object of the server 
side data array to the property of the descendent control object, based on the data 
binding relationship. 

19. The server of claim 16 further comprising: 

a portion of a server-side datastore loaded into the server-side data array. 

20. The server of claim 16 further comprising: 

a portion of a server-side datastore into which the server-side data array is 

saved. 
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Technical Field 

The invention relates generally to a web server framework, and more 
particularly to server-side control objects that bidirectionally bind with properties of 
server-side data tables. 

Background of the Invention 

A typical web browser receives data from a web server that defines the 
appearance and rudimentary behavior of a web page for display on a client system. 
In a typical scenario, a user specifies a Uniform Resource Locator ( ts URL") f a global 
address of a resource on the World Wide Web, to access a desired web site. 
Generally, the term '"resource" refers to data or routines that can be accessed by a 
program. An example URL is "http://wvvw.rni crosoftxoin/ms.htm". The first part 
of the example URL indicates a given protocol (i.e., 4e http") to be used in the 
communication. The second part specifies the domain name (i.e., 
* t www.microsoft,com ,r ) where the resource is located. The third part specifies the 
resource (i.e., a file called "ms,htm") within the domain. Accordingly, a browser 
generates an HTTP (HyperText Transport Protocol) icquest associated with the 
example URL to retrieve the data associated with ms.htm file within the 
www.microsoft.com domain. A web server hosting the www.microsoft.com site 
receives the HTTP request and returns the requested web page or resource in an 
HTTP response to the client system for display in the browser. 

The ''ms.htm" file of the example above includes static HTML (HyperText 
Markup Language) code. HTML is a plain-text authoring language used to create 
documents (e.g., web pages) on the World Wide Web. As such, an HTML file can 
be retrieved from a web server and displayed as a web page in a browser to present 
the rich graphical experience that users have come to expect while viewing 
information from the Internet, Using HTML, a developer can, for example, specify 
formatted text, lists, forms, tables, hypertext links, inline images and sounds, and 
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background graphics for display in the browser. An HTML file, however, is a static 
file that does not inherently support dynamic generation of web page content. 

If dynamic content is to be displayed, such as a changing stock price or 
traffic information, a server-side application program is generally developed to 
handle the more complex client-server interaction. The server-side application 
program processes an HTfP request and generates the appropriate HTML code for 
transmission to the client in an HTTP response. An exemplary HT fP request may 
include parameters, such as data in a query string or data from web-based forms. As 
such, a server-side application program can process these parameters and 
dynamically generate HTML cods for transmission in an HTTP response to the 
client. An exemplary server-side application program may generate documents 
containing appropriate HTML code using a sequence of one or more formatted text 
write operations to a memory structure. Thereafter, the resulting document is 
transmitted to a client system in an HTTP response, where it is displayed as a web 
page in the browser. 

developing a server-side application program can be a complex task 
requiring not only familiarity with normal HTML coding that is used to layout a 
Web page, but also with programming basics, including one or more prograrmning 
languages (e.g., C++, Perl, Visual Basic, or Jscript). Web page designers, on the 
other hand, are frequently graphics designers and editors, who may lack 
prograniming experience. Furthermore, simplifying complex web page 
development can speed the development of new web content by any developer. 
Generally, development of a custom server-side application program also requires 
tremendous effort, so much, in fact, that developers are often disinclined to attempt 
it. It is desirable, therefore, to provide a development framework that allows a 
developer to dynamically create and process a web page with minimal 
programming. 

One approach to rriinimize the programming requirements of dynamic web 
page generation has been the Active Server Page (ASP) framework, provided by 
Microsoft Corporation. An ASP resource typically includes Visual Basic or Jscript 
code, for example, to process an HTTP request that specifies the ASP resource as 
the desired resource and, thereafter, to generate the resulting HTML code in a HTTP 
response to the client. Furthermore, an ASP resource may reference pre-developed 
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or third party client-side library components (e.g., client-side ACTIVEX controls) to 
ease a given application programming effort. However, in the current server-side 
application frameworks, the programming required to dynamically manage client- 
side user interface elements (e.g., text boxes, list boxes, buttons, hypertext links, 
images, sounds, etc.) withia server-side applications can still require sophisticated 
programming skills and considerable effort. An unanswered problem exists in 
properly encapsulating programming required to process user interface elements, so 
as to allow the web page developer to focus on other aspects of the web page. 

Certain client-side user interface elements include data associated with a 
server-side datastore, such as a database. An example of such an element may be a 
client-side table displaying a selection of products and prices from a server-side 
product database. Another example may include a text box in which a consumer can 
enter a shipping address to be stored to a server-side customer database for later use. 
Traditionally, the client-side user-interface elements are written into the page by a 
page developer, and an application program is written by an application program 
developer to perform the data communications between the page and the server-side 
databases. A problem is that both page developing and application program 
developing require significant development effort and intimate knowledge of the 
database structures and some level of complicated programming (e.g., through 
client-side scripting or server-side application programming). 

Summary of the Invention 

In accordance with the present invention, the above and other problems are 
solved by providing hierarchical data binding between one or more server-side 
control objects and one or more server-side datastores. Hierarchical data binding is 
supported by automatically creating a binding container for each data object in a 
data array* Bach binding container provides its children with access to its public 
properties, includins the data objects of the server-side datastore with which it is 
associated. As such, the property of a server-side control object may be bound 
through its binding container to a property of a server- side datastore. A data binding 
relationship may be established, without limitation, utudirectionally from a property 
of the server-side control object to the property of the server-side datastore or vice 
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versa, A data binding relation may also be established, without limitation, 
bidirectionally between a property of the server-side control object and the property 
of the server-side datastore. 

In one implementation of the present invention, a method of data binding a 
property of a descendent server-side control object to a property of a data set (e.g., a 
table row) of a server-side data table having one or more data sets is provided in a 
server computer coupled to a client computer system. The descendent server-side 
control object corresponds to a client-side user interface element. An iterating 
control object iterates over each data set of the servei-side data table to create a 
binding container server-side control object corresponding to each data set. Each 
binding container server-side control object is associated with a data set of the 
server-side data table. A descendent server-side control object is created for a 
property of each data set, A given descendent server-side control object is a 
descendent of the binding container server-side control object corresponding to a 
given data set and is associated with a property of the given data set. A data binding 
relationship is established between the property of the descendent server-side control 
object and the property of one of the data sets of the server-side data table. 

Tn other implementations of the present invention, articles of manufacture are 
provided as computer program products. One embodiment of a computer program 
product provides a computer program storage medium readable by a computer 
system and encoding a computer program for executing a computer process data 
binding a property of a descendent server-side control object to a property of a 
server-side data array having one Or more data objects is provided. Another 
embodiment of a computer program product may be provided in computer data 
signal embodied in a carrier wave by a computing system and encoding the 
computer program. The child server-aide control object corresponds to a client-side 
user interface element. The server-side data array is loaded from a server- side 
database. An iterating server-side control object is associated with the server- side 
data table and is created into a server-side control object hierarchy. The server-side 
data array is stored as a property of the iterating server-side control object. A 
binding container server-side control object corresponding to one of the data objects 
is created as a child of the iterating server-side control object. The binding container 
server-side control object is associated with one of the data objects of the server-side 
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data array. A descendant server-side control object is created for each property of 
each data object. Kach descendent server-side control object is a descendant of the 
binding container server-side control object. A data binding relationship is 
established between the property of the descendent server-side control object and the 
property of the server-side data array. 

In another implementation, a server for performing server-side data binding 
using a hierarchy of server-side control objects corresponding to client-side user 
interface elements is also provided, including a server-side data array having one or 
more data objects. Each data object may include a property. An iterating server- 
side control object in a server-side control object hierarchy is associated with the 
server-side data array. One or more binding container server-side control objects are 
iteratively created by the iterating sei ver-side control object based on a number of 
data objects in the server-side data array. One 01 more descendent server-side 
control objects corresponds to a property of each data object of the server-side data 
array. Each descendent server-side control is created as a descendent of the binding 
control server-side control object of a given data object in the server-side data array. 
A data binding relationship structure describes a data binding relationship between a 
property of the descendent control object and the property of the data object of the 
server-side data array. 

In an embodiment of the present invention, a web page content is 
dynamically generated on a web server for display on a client. The client can be, for 
example, any browser that supports standard HTML or any other authoring 
language. The client in the web server communicates across the network, such as by 
HTTP requests and HTTP responses. As such, the web server generates web page 
content, possibly in the form of HTML code* and transmits the content to the client, 
which can display the web page in a browser. Server-side control obj sets, which 
may logically correspond to individual user interface elements of the web page, are 
created on the web server to process and render the web page content. The server- 
side control objects are declared in a dynamic content resource, such as an ASP+- 
resource, which is processed by a page factory to create a hierarchy of server-side 
control object. The control objects in the hierarchy cooperate to process the request 
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received from the client and then generate resulting web page content for 
transmission to the client, before the control objects in a hierarchy are teiminated. 

A page object may instantiate as the top level of the control object hierarchy 
in an embodiment of the present invention. A page object, which is also a control 
object, typically contains one or more child control objects, and each child control 
object can contain one or more child control object of its own to extend into the 
hierarchy of multiple levels. The page object and descend cnt control objects execute 
a sequence of operations to process and generate the web content that corresponds to 
client-side user interface elements. 

One of the operations in the sequence includes a data binding operation that 
controls communications between one or more of the server- side control objects and 
a server-side datastore. In an embodiment present invention, a server-sit J c datastore 
is a database storing data related to user interface elements of the web page (e.g., see 
datastore 131 in FIG. 1). Other non-database types of dsitastores are also 
contemplated within the scope of the present invention, including without limitation 
configuration registries, data files, data streams. By declaring server-side control 
objects and associated data binding relationsinps in a dynamic content resource, a 
page developer can configure a control object hierarchy having unidirectional and/or 
bidirectional data binding relationships with a server-side data array associated with 
the server-side datastore, 

FIG. 1 illustrates a web server for dynamically generating web page content 
for display on a client in an embodiment of the present invention. A client 100 
executes a browser 1 02 that displays a web page 1 04 on a display device of the 
client 100- fhe client 100 may include a client computer system having a display 
device, sueh as a video monitor. An "INTERNET EXPLORER" browser, marketed 
by Microsoft Corporation, is an example of a browser 102 in an embodiment of the 
present invention. Other exemplary browsers include without limitation 
'TMETSCAPE NAVIGATOR" and "MOSAIC". The exemplary web page 104 
incorporates a table list element 140 having four list row elements. The list row 
element 142 is a child user interface element contained by the table list element 140. 
The list row element 142 is defined by a template declaration (see FIG, 6A for an 
exemplary template declaration) and has two columns containing label elements 144 
(e,g., representing an OrderTD) and 146 (e.g., representing a quantity of the product 
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ordered), and one column containing a table list element 148. The elements 144, 
146, and 14S are declared as child user interface elements contained by the list row 
element 142 (see FIG. 6A for exemplary label and table list declarations). 
Additional list row elements 150, 152, and 154 are also shown in web page 104. 

In accordance with the declarations of FIG. 6 A, server-Hide control objects 
corresponding to the user interface elements of the web pase 104 are data bound to 
two server-side data arrays (e.g., server-side data tables, MyOrders and Myltems, 
associated with server-side database access through the MyOrderSystem object). 
Generally, a server-side data array is associated with (e.g., loaded from and/or stored 
to) a server-side datastore and includes an index data set (e.g., data rows or data 
objects) within the control object hierarchy. Such data sets may have properties, 
which for example, may represent a data value of a data table row. The column 148 
icp resents a sub-table list element having two columns: (1) a column of row indexes 
from a bound Items data table; (2) a column of three list row elements containing 
labels (eg., item names) from the Items data table. 

The browser 102 can receive HTML code in the HTTP response 112 from a 
web server 116 and displays the web page as described by the HTML cods. 
Although HTML is described with reference to one embodiment, other authoring 
languages, including without limitation SGML (Standard Generalized Markup 
Language), XML (extensible Markup Language), and WML (Wireless Markup 
Language), which is an XML-based markup language, designed for specifying the 
content and user interfaces of narrowband wireless devices, such as pagers and 
cellular phones, are contemplated within the scope of the present invention. 
Furthermore, although standard HTML 3.2 is primarily disclosed herein, any version 
of HTML is supportable within the scoped of the present invention. 

The communications between the client 100 and the web server 116 may be 
conducted using a sequence of HTTP requests 1 14 and HTTP responses 112, 
Although HTTP is described with reference to one embodiment, other transport 
protocols, including without limitation S-HTTP, are contemplated within the scope 
of the present invention. On the web server 1 16, an HTTP pipeline module 118 
receives an HTTP request 1 14> resolves the URL, and invokes an appropriate 
handler 120 for processing the request. In an embodiment of the present invention, a 
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plurality of handlers 120 to handle different types of resources are provided on the 
web server 116. 

For example, if the URL specifies a static content resource 122, such as an 
HTML file, a handler 120 accesses the static content resource 122 and passes the 
static content resource 122 back through the HTTP pipeline 1 IS for cornmumcaiion 
to the client 100 in an HTTP response 1 12, Alternatively, in an embodiment of the 
present invention, if the URL specifies a dynamic content resource 124, such as an 
ASP+ resource, a handler 120 accesses the dynamic content resource 124, processes 
the contents of the dynamic content resource 124, and generates the resulting HTML 
code for the web page 104. En. an embodiment of the present invention, the resulting 
HTML code includes standard HTML 3.2 code. Generally, a dynamic content 
resource is a server-side declaration datastore that can be used to dynamically 
generate the authoring language code that describes a web page to be displayed on a 
client. The HTML code for the web page is then passed through the HTTP 
pipeline 118 for communication to the client 100 in an HTTP response 112. 

During its processing, a handler 1 20 can also access libraries of pre- 
developed or third party code to simplify the development effort. One such library 
is a server-side class control library 126, from which the handler 120 can instantiate 
server-side control objects for processing user interface elements and generating the 
resultant HTML data for display of a web page. In an embodiment of the present 
invention, one or more server-side control objects map to one or more user interface 
elements, visible or hidden, on the web page described in the dynamic content 
resource 124. 

A second library, in contrast, is a client-side control class library 128, such as 
a library including "ACTIVEX" components from Microsoft Corporation. An 
"ACTIVEX" control is a COM ("Component Object Model**) object that follows 
certain standards in how it interacts with its client and other components. A client- 
side "ACT iVHX M control, for example, is a COM-based component that can be 
automatically downloaded to a client and executed by a web browser on the client. 
Server-side ACTIVEX components {not shown) are COM-based components that 
may be implemented on a server to perform a variety of server-side functions, such 
as providing the server-side functionality of a stock price look-up application or 
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database component. A more detailed discussion of ACTIVEX can be found in 
'Understanding ACTIVEX and OLE", David Chappell, Microsoft Press, 1996. 

In contrast to "ACTIVEX" controls, a server-side control object in an 
embodiment of the present invention, being specified in a dynamic content resource 
124, logically corresponds to a user interface element that is incorporated in the web 
page on the client. The server-side control object can also generate valid HTML 
code that can include, for example, an HTML tag and a locator referencing a given 
client-side "ACTIVEX" control. If the browser already has the code for the client- 
side "ACTIVEX" control within its storage system, the browser executes the 
"ACTIVEX" control within the web page on the client. Otherwise, the browser 
downloads the code for the "ACTIVEX" control from the resource specified by the 
locator and then executes the "ACTIVEX" control wifliin the web page on the client. 
A server-side control object in an embodiment of the present invention can also raise 
events to a server-side "ACTIVEX" control used to implement a stock look-up 
application on the server. 

A handler 120 also has access to one or mois uon-user-interface server 
components 130 that execute on the web server 1 16 or on another accessible web 
server. An non-user-interface server component 130, such as a stock price look-up 
application or database component, may be referenced in or associated with a 
dynamic content resource 124 that is processed by a handler 120. Server-side events 
raised by the control objects declared in the dynamic content resource 124 may be 
processed by server-side code, which calls appropriate methods in the non-user- 
interface component 1 30. As a result, the processing provided by the server-side 
control objects simplifies the programrnins of the non-user-interface server 
component 130 by encapsulating the processing and generation of the user interface 
elements of a web page, which allows the developer of the non-user-interlace server 
component 130 to concentrate on the specific functionality of the application, rather 
than on user interface issues. 

Tn an embodiment of the present invention, properties of server-side control 
objects are data bound to properties in a server-side datastore 131 . Data binding 
allows a page developer to associate properties of control objects in the server-side 
control object hierarchy to data items in a server-side database, for example. During 
processing, each control object updates its data bound properties by retrieving an 
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associated property value from a data object in the database (referred to as 
unidirectional data binding from the seiver-side datastore). Alternatively, each 
control object updates a property of a server-side datastore using the control object's 
internal property value (referred to as unidirectional data binding to the server-side 
data store). The two types of urridirectional data binding can be combined to 
provide bidirectional data binding between server-side control objects and server- 
side datastores. 

FIG. 2 illustrates a flow diagram of operations for processing and generating 
client-side user interface elements using server-side control objects in an 
embodiment of the present invention, Tn transmitting operation 200, the client 
transmits an HTTP request to the server. The HTTP request includes a URL that 
specifies a resource, such as an ASP-l- resource. In receiving operation 207, the 
server receives the HTTP request and invokes the appropriate handler for processing 
the specified resource. The ASP+ resource is read in parsing operation 203. 
Creation operation 204 generates a server-side control object hierarchy based on the 
contents of the specified dynamic content resource {e.g., the ASP+ resource). 

La operation 206, the server-side control objects of the control object 
hierarchy perform one or more of the following operations: postback event 
handling, postback data handling, state management, and data binding, Postback 
events and data (collectively "postback input") from user interface elements are 
communicated from the client to the server for processing, A postback event, for 
example, may include without limitation a "mouse click" event from a client-side 
button element or a "data change" event from a client-side textbox element that is 
communicated to the server. Postback data, for example, may include without 
limitation text entered by a user in a text box element or an index of an item selected 
from a drop-down box. 

In operation 208, each server-side control object in the hierarchy is called to 
generate (or render) data, such as HTMT, code, for display of client-side user 
interface elements in the web page. Note that, although the term ( *render" may be 
used to describe the operation of displaying graphics on a user interface, the term 
''render'* is also used herein to describe the operation of generating authoring 
language data that can be interpreted by client-application, such as a browser, for 
display and client-side functionahty . A more detailed discussion of the processing 
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operation 206 and the rendering operation 208 is provided in association with FIG. 
6. In one embodiment, calls to render() methods in individual control objects are 
performed using a tree traversal sequence. That is, a call to the render{) method of a 
page object results in recursive traversal throughout appropriate server-side control 
objects in the hierarchy. Alternative methods for calling the renderO methods for 
appropriate control objects may also be employed, including an event signaling or 
object registration approach. The parentheses designate the RenderO" label as 
indicating a method, as compared to a data value* 

Li an embodiment of the present invention, the actual creation of the 
individual server-side control objects may be deferred until the server-side control 
object is accessed (such as when handling postback input, loading a state, rendering 
HTML code from the control object, etc) in operations 306 or 208. If a seiver-side 
control object is never accessed for a *iven request, deferred control object creation 
optimizes server processing by eliminating an unnecessary object creation operation. 

Transmitting operation 210 transinits the HTML code to the client in an 
HTTP response. In receiving operation 214, the client receives the HTML code 
associated with a new web page to be displayed. In display operation 216, the client 
system incorporates (e.g., displays) the user interface elements of the new page in 
accordance with the HTML code received from the HTTP response. It should be 
understood, however* that incorporation of a user-interface element may include 
non-display operations, such as providing audio or tactile output, reading and 
writing to memory, controlling the operation of scripts, etc. In teimiiiarion operation 
212, the server-side control object hierarchy is terminated. In an embodiment of the 
present invention, server-side control objects in the hierarchy are created in response 
to an HTTP request referencing an associated ASP+ resource, and destroyed 
subsequent to the rendering of authoring language data (e.g., HTML data). In an 
alternative embodiment, operation 212 may be performed after operation 20S and 
before operation 210, 

KIG. 3 illustrates exemplary modules in a web server used in an embodiment 
of the present invention. The web server 300 receives an HTTP request 302 into the 
HTTP pipeline 304. fhe HTTP pipeline 304 may include various modules, such as 
modules for logging of web page statistics, user authentication, user authorization, 
and output caching of web pages. Each incoming HTTP request 302 received by the 
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web server 300 is ultimately processed by a specific instance of an nriTPHandler 
class (shown as handler 306). The handler 306 resolves the URL request and 
invokes an appropriate handler factory (e.g., a page factory module 308). 

In FIG. 3, a page factory module 30B associated with the ASP+ resource 310 
is invoked to handle the instantiation and configuration of the ASP+ resource 310. 
In one embodiment, an ASP+ resource can be identified by designating a particular 
suffix (or a file extension such as "aspx") with the resource. When a request for a 
given ASP+- resource is first received by the page factory module 308, the page 
factory module 30S searches the file system for the appropriate file (e.g., the .aspx 
file 310). The file may contain text (e.g., authoring language data) or another data 
format (e.g., byte-code data or encoded data) that may later be interpreted or 
accessed by the server to service the request. If the physical file exists, the page 
factory module 308 opens the file and reads the file into memory. If the file cannot 
be found, the page factory module 308 returns an appropriate "file not found" error 
message. 

After reading the ASP+ resouice 310 into memory, the page factory module 
308 processes the file content to build a data model of the page (e.g,, lists of script 
blocks, directives, static text regions, hierarchical server-side control objects, server- 
side control properties, etc.). The data model is used to generate a source listing of a 
new object class, such as a COM+ ("Component Object Modsl+") class, that 
extends the page base class. The page base class includes code that defines the 
structure, properties, and functionality of a basic page object In an embodiment of 
the present invention, the source listing is then dynamically compiled into an 
intermediate language and later Just-In- f ime compiled into platform native 
instructions (e.g., X86, Alpha, etc.). An intermediate language may include general 
or custom-built language code, such as COM+ IL code, Java bytecodes, Modula 3 
code, SmallTalk code, and Visual Basic code. In an alternative embodiment, the 
intermediate Language operations may be omitted, so that the native instructions are 
generated directly from the source listing or the source file (£.£., the ASP+ resource 
310). A control class library 312 may be accessed by the page factory module 308 
to obtain predefined server-side control classes used in the generation of the control 
object hierarchy. 
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The page factory module 308 outputs a page object 314, which is a server- 
side control object that corresponds to the web page 104 of FIG. 1 . The page object 
3 14 and its children comprise an exemplary control object hierarchy 315. Other 
exemplary control objects are also contemplated in accordance with the present 
invention, including without limitation objects corresponding to the HTML controls 
in Table 1, as well as custom control objects. The page object 314 logically 
corresponds to the web page 104 of FIG. 1 and is hierarchically related to other 
control objects on the server. In one embodiment a page object is a container object 
that hierarchically contains its children control objects. In an alternative 
embodiment, other forms of hierarchical relation may be employed, including a 
dependency relationship. In a more complex control object hierarchy with multiple 
levels of children, a child object can be a container object for other child objects 
(e,g„ the table list 140 is a container for the list row elements 142,150,157, and 154 
and their children). These server-side control objects cooperate to handle input from 
the HTTP request 302, to manage the states of server-side control objects, to 
perform data binding, and to lender aumoring language data (e.g., HTML) for a 
resulting web page for the client. The resulting HTML code is output from the 
control object hierarchy 316 and transmitted to the client in an HTTP response 324. 

In the illustrated embodiment, the control objects in the control object 
hierarchy 31 6 are created and executed on the server 300, and each server-side 
control object logically corresponds to a user interface element on the client. The 
server-side control objects also cooperate to handle postback input from the HTTP 
request 302, to manage the states of server-side control objects, to perform data 
binding with server-side databases, and to generate authoring language data (e.g., 
HTML code) used to display a resulting web page at the client. The resulting 
authoring language data is generated (i,e„ rendered) from the server-side control 
object hierarchy 316 and transmitted to the client in an HTTP response 324. For 
example, resulting HTML code may embody any valid HTML construct and may 
reference ACTlVEX-type control, JAVA applets, scripts, and any other web 
resources that yield client-side user interface elements (AS-, control buttons, text 
boxes, etc.) when processed by a browser. 

Uy virtue of declarations made in the ASP+ resource 310, server-side control 
objects may also access one or more non-user-mterface server components 330 to 
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provide interaction between the non-user-interface server component 330 and client- 
side user interface elements. For example, in response to postback input, server-side 
control objects can raise server-side events to the non-user-interface serve* 
components registered for those events. In this manner, the non-user-interface 
server component 330 can interact with the user through user interface elements 
without programming the code required to display and process these elements. 

Properties of one or more server-side datastores 331 may be data bound to 
properties of the server-side control objects. A detailed discussion of an exemplary 
server-side control object hierarchy configured to support an embodiment of data 
binding is provided with regard to FIG. 7. The data binding relationships may be 
declared in the ASP+ resource and established during the compilation and runtime 
execution of the server-side control objects. 

In summary, an embodiment of the present invention includes server-side 
control objects that are created and executed on the server to generate HTML code 
that is sent to a client. The HTML code may* for example, embody any valid HTML 
constructs and may reference ACflVEX-type controls, JAVA applets, scripts, and 
any other web resources to produce user interface buttons and other user interface 
elements at the client. A user at a client may interact with these user interface 
elements* which logically corresponds to the server-side control objects, and send a 
request back to the servei. The server-side control objects are recreated on the 
server to process the data, events, and other characteristics of the user interface 
elements so as to generate the next round of HTML code to be transmitted in 
response to the client. 

With reference to FIG. 4, an exemplary computing system for embodiments 
of the invention includes a general purpose computing device in the form of a 
conventional computer system 400, including a processor unit 402, a system 
memory 404, and a system bus 406 that couples various system components 
including the system memory 404 to the processor unit 400. The system bus 406 
may be any of several types of bus structures including a memory bus or memory 
controller, a peripheral bus and a local bus using any of a variety of bus 
architectures. The system memory includes read only memory (ROM) 408 and 
random access memory (RAM) 410. A basic input/output system 412 (BIOS), 
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which contains basic routines that help transfer information between elements within 
the computer system 400, is stored in ROM 408. 

The computer system 400 further includes a hard disk drive 412 for leading 
from and writing to a hard disk, a magnetic disk drive 4 14 for reading from or 
writing to a removable magnetic disk 416, and an optical disk drive 418 for reading 
from or writLig to a removable optical disk 419 such as a CD ROM, DVD, or other 
optical media. The hard disk drive 412, magnetic disk drive 414, and optical disk 
drive 418 are connected to the system bus 406 by a hard disk drive interface 420, a 
magnetic disk drive interface 422, and an optical drive interface 424, respectively. 
The drives and their associated computer-readable media provide nonvolatile storage 
of computer readable instructions, data structures, programs, and other data for the 
computer system 400. 

Although the exemplary environment described herein employs a hard disk, 
a removable magnetic disk 416, and a removable optical disk 419, other types of 
computer-readable media capable of storing data can be used in the exemplary 
system. Examples of these other types of computer-readable mediums that can be 
used in the exemplary operating environment include magnetic cassettes, flash 
memory cards, digital video disks, Bernoulli cartridges, random access memories 
(RAMs), and read only memories (ROMs). 

A number of program modules may be stored on the hard disk, magnetic disk 
416, optical disk 419, ROM 408 or RAM 410, including an operating system 426, 
one or more application programs 428, other program modules 430, and program 
data 432. A user may enter commands and in formation into the computer system 
400 through input devices such as a keyboard 434 and mouse 436 or other pointing 
device. Examples of other input devices may include a microphone, joystick, game 
pad, satellite dish, and scanner These and other input devices are often connected to 
the processing unit 402 through a serial port interface 440 that is coupled to the 
system bus 406. Nevertheless, these input devices also may be connected by other 
interfaces, such as a parallel port, game port, or a universal serial bus (USB). A 
monitor 442 or other type of display device is also connected to the system bus 406 
via an interface, such as a video adapter 444. In additioii to the monitor 442, 
computer systems typically include other peripheral output devices (not shown), 
such as speakers and printers. 
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The computer system 400 may operate in a networked environment using 
logical connections to one or more remote computers, such as a remote computer 
44G. The remote computer 446 may be a computer system, a server, a router, a 
network PC, a peer device or other common iietwork node, and typically includes 
many or all of the elements described above relative to the computer system 400. 
The network connections include a local area network (LAN) 44S and a wide area 
network (WAN) 450, Such networking environments are commonplace in offices, 
enterprise-wide computer networks, intranets, and the Internet. 

When used in a LAN networking environment, the computer system 400 is 
connected to the local network 448 through a network interface or adapter 452, 
When used in a WAN networking environment, the computer system 400 typically 
includes a modem 454 or other means for establishing communications over the 
wide area network 450, such as the Internet. The modem 454, which may be 
internal or external, is connected to the system bus 406 via the serial port interface 
440. In a networked environment, program modules depicted relative to the 
computer system 400, or portions thereof, may be stored in the remote memory 
storage device. It will be appreciated that the network connections shown are 
exemplary, and other means of establisrirng a cornmunication link between the 
computers may be used. 

In an embodiment of the present invention, the computer 400 represents a 
web server, wherein the processor 402 executes a page factory module on an ASP+ 
resource stored on at least one of storage media 416, 412, 414, 418, 419, or memory 
404. HTTP responses and requests are communicated over the LAN 448, which is 
coupled to a client computer 446. 

FIG. 5 illustrates an operation flow diagram representing server-side 
processing of a page object and other control objects in an embodiment of the 
present invention. In operation 500, a page object constructor is called by the page 
factory module 308 (see FIG. 3). As a result, a page object (see e.g., the page object 
314 in FIG, 3) is created to logically correspond to the web page user-interface 
element on the client. In operation 502, the page factory module calls the 
ProcessRequest member function of the page object, which initiates the staged 
operations for processing the HTTP request received from a client. In a first stage of 
one embodiment of the present invention, a server-side Create operation (not shown) 
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creates the descendant server-side control objects contained in the control object 
hierarchy of the page object, that is, constructors for child control objects are 
recursively called to create the control objects during the lifetime of the processing 
of the HTTP request. 

In an alternate embodiment^ however, creation of child control objects is 
deferred until the control object is required for a given processing step (e.g., 
handling a postuack event, handling postback data, loading or saving a viewstate, 
resolving data binding, Or rendering HTML code for the corresponding user 
interface element). The latter embodiment, which is said to Implement "deferred 
control object creation", is an optimization that can alleviate unnecessary CPU and 
memory utilization. For example, a user input event received from the client may 
result in the creation of a completely different web page. In this case, it is 
unnecessary to instantiate an entire control object hierarchy of the previous page 
only to process an event that immediately results in the termination of the control 
object hierarchy and the instantiation of a uew and different control object hierarchy 
for a new page. 

In response to the server call to the page object's ProcessRequest method, 
operations 504 through 520 may be executed by the page object and by individual 
descendant control objects, depending in part on the data of a given HTTP request. 
In an embodiment of the present invention, the operations 504-520 are performed for 
each individual object in the order illustrated in FIG. 5; however, a given operation 
for one object may occur out of order or not at all with respect to a given operation 
of another object, depending on the HTTP request. For example, a first object may 
perform its Init operation 504 and its Load operation 506, and begin postback data 
processing operation 508, before a descendant control object performs its own Init 
operation 504 and Load operation 506 by virtue of deferred control object creation. 
The order of operation processing by the page object and descendant control objects 
depends on various factors, including without limitation the nature of the data in the 
HTTP request, the configuration of the control object hierarchy, the current state of 
the control objects, and whether deferred control 

The Init operation 504 initializes a control object after it is created by 
executing any server- side code associated with initialisation in the dynamic content 
resource. In this manner, each server-side control object may be customized with 
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specific server-side functionality that is declared in the dynamic content resource. In 
an embodiment of the present invention, dynamic content code intended to 
customize or extend the base page control classes as declared by the page developer 
in the ASP+ resource on the server. When the ASP+ resource is compiled, the 
declared code is included in the approbate initialisation code (e.g., the lnit() 
inethods of the page object and the descendent control objects). The Mt 
operation 504 executes this code to customize or extend the page base class and the 
base classes for descendent control objects. 

In an embodiment of the present invention, state management of the server- 
side control objects is supported in a Load operation 506 and a Save operation 516, 
which use a transportable state structure to accommodate the stateless model for 
client server systems by restoring server-side control objects to their previous state. 
In one embodiment, the state is communicated to and from the server in one or more 
hidden HTML fields of an HTTP request/response pair or in another transportable 
state structure, although other transportable state structures are contemplated within 
the scope of the present invention. 

In a given sequence of requests and responses relating to the current page 
between a client and a server, the states of one or more control objects are recorded 
into a transportable state structure by the Save operation 516 after the processing of 
a previous request. In an embodiment of the present invention, additional state 
information is also included in the transportable state structure, including 
hierarchical information or control object identifiers to allow the server to associate 
a given state with the appropriate control object. In a subsequent HTTP request, the 
state information is returned to the server in the transportable state structure. The 
server extracts the state mforrnation from the received transportable state structure 
and loads the state data into the appropriate control objects within the control object 
hierarchy to restore each control object to its state as it existed prior to a previous 
HTTP response. After the current request is processed, the states of one or more 
server-side control objects arc again recorded into the transportable state structure by 
the Save operation 516, and the transportable state structure is returned to the client 
in the next HTTP response. 

As a result of the Load operation 506, each server-side control object is 
placed in a state consistent with its state prior to a previous HTTP response. For 
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example, if a text box control object includes a property value equaling "JDoe" prior 
to a previous HTTP response, the Load operation 506 lestores the same control 
object to its previous state, in part by loading the text string "JDoe" into the p±operty 
value. In addition, whether the state of a given object is stored and restored is 
configurable. 

In summary of one embodiment of the present invention, the state of one or 
more server-side control objects is "saved" after processing. The saved state 
information is transmitted to the client in a response. The client returns the saved 
state information to the server in a subsequent response. The server Loads the state 
information a freshly instantiated server-side control object hierarchy, such that the 
state of the hierarchy is restored to its previous state. 

An alternative embodiment may maintain the state information on the server 
or at some other web location accessible by the server during the round trip from the 
server to the client, and then back to the server. After the client request is received 
by the server, this state information may be retrieved by the server and loaded into 
the appropriate server-side control object(s) in the control object hierarchy. 

In operation 508, postback data leceived from the HTTP request is 
processed. Postback data may be included in the payload of the HTfP iequest in 
key-value pairs, in a hierarchical representation (s.g, s XML), or in other data 
representations, such as RDF ("Resource Description Framework")- Operation 508 
parses the payload to identify a unique identifier of a target server-side control 
object If the identifier (e.g. <^ page:tablelistl:listrow2:Label^ , ) is found and the 
target server-side control object exists in the control object hierarchy, the 
corresponding postback data is passed to the control object. For example, referring 
to FIG. 1, a unique identifier and corresponding data {Le., "12945") associated with 
a data item of list row 142 and column 144 is communicated in the payload of the 
HTTP request 114 to the web server 116. Operation 508 parses the payload of the 
HTTP request 1 14 and obtains the unique identifier of the table list 140 and its 
associated values (i.e., HTML code for the child user interface elements, such as list 
row 142). Operation 508 then resolves the unique identifier of the list row 142 to 
identify and traverse to the corresponding target server-side control object, passing a 
post back value to the target control object for processing. 
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As discussed with regard to the Load, operation 506, the property values of 
server-side control objects may be restored to their previous states. In response to 
the receipt of postback data, the server-side control object determines whether the 
passed-in postback value causes a change from the corresponding property's 
previous value. If so, the change is logged in a change list to indicate a data change 
for the associated control object. After all postback data has been processed within 
the control object hierarchy, a call may be made to a control object method to raise 
one or more postback data changed events to one or more non -user-interface server 
components, such as a stock price look-up application running on the server. An 
example of a postback data changed event is an event indicating that postback data 
has caused a propeity of a server-side control object to change. In an exemplary 
embodiment, such an event can be sent to a system-provided event queue so that 
server-side code, which may be registered to piocess the event, can be invoked. The 
server-side code may them call a method of the non-user-interface server 
component. In this manner, a server-side non-user-mterface server component can 
respond to events triggered by a change in data of a server-side control object. 
Alternative methods of implementing events are also contemplated in the scope of 
the present invention, including using application-provided event queues, polling, 
and processing interrupts. 

In operation 5 10, postback events are handled. Postback events are 
communicated in the pay load of the HTTP request. Operation 510 parses a 
specified event target (e.*., labeled W _EVENTTARGET" in an embodiment of the 
present invention) identifying the server-side control object to which the event is 
directed, Furthermore, operation 510 parses the located event arguments, if any, and 
provides the event argument (e.g., labeled "_EVENTARGUMENT" in an 
embodiment of the present invention) to the specified server-side control object. 
The control object raises its events for processing by a non-user-mterface server 
component associated with the dynamic content resource. 

Operation 512 resolves data binding relationships between the server-side 
control objects and one or more server-side databases accessible by the server, 
thereby updating in control object properties with database values and/or updating 
database fields with values of control object properties. In an embodiment of the 
present invention, properties of server-side control objects may be associated (or 
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data bound) to properties of a parent data binding container, such as a table in a 
server-side application database. During the data binding operation 5 12, the page 
framework may update a data bound control object property with the value of the 
corresponding parent data binding container property. In this manner, user interface 
elements on the web page of the next response accurately reflect updated property 
values, because the control object properties to which the user interface elements 
correspond have been automatically updated during the data binding operation 512. 
Likewise, control object properties can also be updated to the parent data binding 
container fields, thereby updating a server-side application database with postback 
input from a server-side control object. 

A data binding relationship between a given server-control object and a 
given data source (e.g., a server-side dated table) is declared in the ASP+ resource 
(see, for example, line 14 in FIG. 6A). To support the commonly hierarchical nature 
of bound data in a web page, the data binding relationship may support a hierarchy 
of its own (see discussion of Fig. 7). In the control object hierarchy, the data 
binding relationships identify the data table and its pioperty to which a property of a 
server-side control object is bound. A data binding relationship may also be 
bidirectional, meaiiing tiiat: (1) an property value of a server-side data table may be 
loaded into the bound property of a server-side control object; and (2) a property 
value of a server-side control object may be loaded into the bound property of a 
server-side dated table. All server-side control objects accurately reflect 
appropriately updated data bound property values from a server-side dated table 
after the data binding operation 512. 

Operation 514 performs miscellaneous update operations that may be 
executed before the control object state is saved and the output is rendered. 
Operation 516 requests state information (i,e, s viewstate) from one or more control 
objects in the control object hierarchy and stores the state information for insertion 
into a transportable state structure that is communicated to the client in the HTTP 
response payloafL For example, a "grid" control object may save a current index 
page of a list of values so that the "grid" control object may be restored to this state 
after a subsequent HTTP request (Le,, in operation 506). As described above, the 
viewstate information represents the state of the control object hierarchy prior to any 
subsequent actions by the client. When the viewstate information is returned, it will 
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be used to place the control object hierarchy in tliat previous state prior to processing 
any client postback input or databinding. 

The tender operation 51S generates the appropriate authoring language 
output (e.g., HTML data) for communication to the client in an HTTP response. 
Rendering is accomplished through a top-down hierarchical tree walk of all 
server-side control objects and embedded rendering code. Operation 520 performs 
any final cleanup work (e.g., closing files or database connections) before the 
control object hierarchy is terminated. Processing then returns to operation 502 and 
proceeds to operation 522, where the page object is tenninated by calling its 
destructor. 

FIG. 6 A illustrates an exemplary dynamic content resource (e.g., an ASP+ 
resource) declaring data bound control objects on a server in an embodiment of the 
present invention. Line 1 includes the starting tag of an HTML file, <html>, as a 
literal. Lines 2-8 represent a code declaration block for code that populates local 
"MyOrders" and "Myltems" data arrays. Specifically, line 2 declares the server-side 
code as a server-side script by virtue of the "runat=server" attribute and value. The 
script overrides the Load operation 506 of FIG. 5 of the page object Lines 3-5 
declare public objects accessible within the name space of the server-side control 
objects. Line 3 declares a public object, <fi MyGrderSystem" of type "GrderSystem" 
which is used in line 7 to retrieve from a server-side datastore the data array that is 
declared in line 4 as the public ctata array object, "MyOrders". In line 8 S the public 
object, "MyOrderSystem'\ is also used to retrieve from a server-side datastore a data 
array that is declared in line 5 as the public data array object, "Myltems". 

Line 1 1 includes a literal that is the starting tag, <body>, of the body of an 
HTML file. Line 12 includes literal HTML cods defining a header, **H1" for 
display on the web page. Line 13 includes a declaration of a server-side form 
control object. Line 14 declares a server-side table list control object having a data 
binding data source property equaling "Page.MyOrders". Therefore, the MyOrders 
data table is declared the data source for the table list control object and its 
descendants. 

The in-line template declaration of lines 15-24 declares one or more child 
control objects of the table list control object declared in line 14. The template 
declaration is interpreted at parse time to dynamically bind an appropriate ITemplate 
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interface instance to a property of the same name in the iterating control object (e.g., 
the table list control object). The table list control object (i.e., an iterating control 
object) uses the ITeinplate instance at runtime to create and initialize 0 to N new 
instances of the appropriate template control class. The number of new instances 
created may be controlled by the number of corresponding data sets (e.g., data rows) 
in the data source. 

For example, lines 15-24 declare a template, called "itemtemplate", for the 
list row control objects of the table list control object declared in line 14. The 
parameters of the template control object are declared in lines 16-22, indicating a list 
row control object including an OrderlD label control object, a Quantity label 
control object, and another table list control object. The table list control object 
declared in line 14 iterates through the data sets of the data tabic MyOrders to create 
a descendent list row control object for each data set. 

The list row control objects corresponding to the itemtemplate template are 
developed by a control object developer as EBindingCuntainer instances and are 
therefore deemed "binding containers". During the load operation 506 of Fig. 5, the 
MyOrders data table is populated from the MyOrderSystem by the code in line 7. 
For example, the data provided by the MyOrdersSystem object may be extracted 
from a sei ver-side database containing order and product data. Thereafter, the table 
list control object creates a list row control object, as a binding container, for each 
data set of the data table MyOrders. 

The OrderlD control object declared in line 16 is bound to the OrderlD 
property of data sets in the MyOrders data table. A hierarchical data binding 
relationship between the OrderlD label control object and the list row control object, 
defined by a PropertyBinding object of the OrderlD label control object, establishes 
that the Text property of the label control object declared in line 20 is data bound to 
a data item property identified as "OrderlD". The hierarchical data binding 
relationship also specifies that the data item property is a property of control object's 
binding container, namely the MyOrders data table. Although the property of the 
MyOrders data table that is bound to he OrderlD control object is a data item, any 
public properties of a server side data array (e.g., a data table or another type of data 
object) may be bound to a property of a server-side control object, including a row 
index, a data value size, data value type, etc. 
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The Quantity control object declared in line 17 is bound to the Quantity 
property of data sets in the MyOrders data table. A hierarchical data binding 
relationship between the Quantity label control abject and the list row control object, 
defined by a PropertyBinding object of the Quantity label control object, establishes 
that the Text property of the label control object declared iii line 17 is data bound to 
a data item property identified as "Quantity". The hierarchical data binding 
relationship also specifies that the data item property is a property of the Quantity 
label control object's binding container, namely the MyOrders data table. Although 
the property of the MyOrders data table that is bound to be Quantity label control 
object is a data item, any public properties of a server side data array (e,g. 3 a data 
table or another type of data object) may be bound to a property of a server-side 
control object, including a data set index, a data value size, data value type, etc. 

Line 1 8 includes a declaration of a server-side table list control object having 
a data binding data source property equaling "Page.Myltsms". Therefore, the 
Myltems is declared the data source for the table list control object and its 
descendants. The in-line template declaration of lines 19-22 declares one or more 
child control objects of the table list control object declared in line 18. The table list 
control object (i,e„ another iterating control object) uses a template instance 
associated with the in-line template declaration to create and initialize 0 to M new 
instances of the appropriate template control class. The number of new instances 
created may be controlled by the number of corresponding data sets in the data 
source. 

The parameters of the template control object are defined in lines 20-21, 
indicating a list row control object including an Index label (i.e., corresponding to an 
ordinal index of a given data set) and an Item label displaying the text of a data item 
property from the data souxce. For each data set in the data table Myltems* a list row 
control object is created under the table list control object declared in line IS. The 
remaining lines in the file 600 including closing tags to close the nested declarations 
within the file. 

The ASr*+ resource 600 illustrates declarations and server-side scripting for 
implementing unidirectional data binding (i.e., sending data from a server-side data 
table to the control object hierarchy) in an embodiment of the present invention. In 
an alternative embodiment, unidirectional data binding in the opposite direction (i.e., 
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sending data from the control object hierarchy to a server-side data table) or 
bidirectional data binding (i.e., sending data in both directions) may be declared. 

To effect the first type of unidirectional binding (i.e., toward the control 
object), code on line 7 overrides the Load() subroutine, for example, to load a 
snapshot data array of the orders from the MyOrderSystem data table into the local 
MyOrders data array (i.e„ the first type of unidirectional data binding discussed). 
Thereafter, during the data binding stage, server-side control object properties may 
be updated from values from the local MyOrders data array, in accordance with the 
data binding statements on lines 14, 16, 17, IS, 20, and 21. 

To effect the second type of unidirectional data binding (i.e., from the control 
object), a page developer may override the Save() subroutine of the page object (see 
Save operation 516 of FIG. 5). Previously, during the data binding stage, local 
MyOrders and Myltems data arrays may have been updated with values from server- 
side control object properties, in accordance with the data binding statements on 
lines 14, 16, 17, IS, 20, and 21. Thereafter, the overridden SaveO subroutine loads 
the values of the local data array into the data tables of the MyOrderSystem object. 
An exemplary code declaration block overriding the SaveO subroutine of the page 
object is shown in lines 6-9 in the ASP+ resource 602 of FiG. 6H. This Lype of 
unidirectional binding may be used, for example, to load orders into a server-side 
database. To declare bidirectional data binding, a page developer may override both 
the LoadO and SaveO subroutines of the page object, 

FIG. 7 illustrates a partial control object hierarchy resulting from the 
processing of the exemplary dynamic content resource (e.g., an ASP+ resource) of 
FIG. 6A in an embodiment of the present invention. The top-level page control 
object and various literal control objects are omitted from the control object 
hierarchy 700. A form control object 702, corresponding to the form declaration 
starling at line 11 of FIG. 6A, contains a table list control object 704. The table list 
control object 704 is declared starting at line 12 of FIG. 6A to have a data binding 
property equaling the MyOrders data table. 

The table list control object 704 contains list row control objects 706-708 
{i.e., ListRowO through ListRowN). The actual number of list row control objects at 
this level of the control object hierarchy is dependent upon the number of data sets 
in the MyOrders data table. The configuration of each list row control object is 
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defined by the itemtemplate declaration starting at line 13 of FIG. 6A. The data 
binding relationship of each list row control object is defined relative to the data 
source of each list row control object's binding container (i,e,, the table list control 
object 704). In one embodiment, a control object binding container is the nearest 
higher level control object in the control object hiexarchy that supports the 
IBindingContainer interface (see 

A label control object 710 and a label control object 712, corresponding to 
the declarations on line 14 and 15 of FIG. 6A, are contained by the binding container 
list row control object 706. The data binding relationships of the label control 
objects 710 and 712 are defined relative to the binding container list row control 
object 706, which is data bound to the data sets of the MyOrders data table. 

A table list control object 714, corresponding declaration on line 16 of FIG, 
6A, is also contained by the binding container list row control object 706. The table 
list control object 714 is a binding container that is declared as a data bound to the 
sub-data table MyOrders.Mylngredients. The table list control object 714 contains 
list row control objects 7 16-7 IS (ListRowO through ListRowN), corresponding to 
the data sets of the sub-data table MyOrders.MyIngredients. Each list row control 
object 716-718 is defined by the template declaration starting at line 19 of FIG, 6A, 
Hie data binding relationships of the list row control objects 71 6-7 1 8 are defined 
relative to the binding container table list control object 714, 

Bach list row control object 716-/18 contains to label control objects (e.g., 
720 and 722). For example, a label control object 720 is declared on line 20 of FIG. 
6 A as data bound to the index field of a data set of the sub-data table 
MyOrders ,MyIngredients t and a label control object 722 is declared on line 21 of 
FIG. 6A as data bound to an Ingredients data item of the sub-data table 
MyOrders .My Ingredients. To determine the data source of the Ingredients data 
item, properties of the label control object 720 and 722 return a reference to the 
nearest binding container in a higher level of hierarchy (i.e., a control object that is 
an IBindingContainer instance, such as the list row control object 716). 

The hierarchy under the list row control object 708 follows the same 
configuration as the hierarchy under the list row control object 706 because it is 
defined by the same template declarations. The hierarchy includes a first level 
comprising label control object 730, label control object 734, and table list control 
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object 732. Beneath the table list control object 732, in other level of hierarchy 
comprises 0 to N list row control objects 736-738, Each list row control object 736- 
73 S contains to label control objects (see label control objects 742, 744, 746, 
and 74S) as defined by the corresponding template declaration. 

FIG. S illustrates a representation of an exemplary server-side Control class 
in an embodiment of the present invention. The server-side Control class defines the 
methods, properties and events common to all server-side control objects in an 
embodiment of the present invention. More specific Control classes (e.g., a server- 
side button control object that corresponds to a client-side button in a web page) are 
derived from the control class. A Control class 800 is illustrated as including 
memory storing properties 802 and methods 804. Other Control class embodiments 
having a different combination of data members and methods are also contemplated 
within the scope of the present invention. 

In the illustrated embodiment, properties 802 and methods 804 are public. 
Property "ID" is a readable and writable string value indicating a control object 
identifier. Froperty 4t Visible M is a readable and writable Boolean value that indicates 
whether the authoring language data for a corresponding client side user interface 
element should be rendered. Property "MaintainState" is a readable and writable 
Boolean value that indicates whether the control object should save its viewstate 
(and the viewstate of its children) at the end of the current page request (i.e„ in 
response to a save operation 516 in FIG. 5). Property Parent" is a readable 
reference to a ControlContainer object associated with the current control object in 
the control object hierarchy. Property "Page" is a readable reference to the root page 
object in which the current control object is hosted. Property *Torm" is a readable 
reference to a FormControl object in which the current control object is hosted. 
Property 'Trace" is a readable reference to a TraceContext that allows a developer to 
write a trace log. PrapertyBindingContainer is a readable reference to the control 
object's immediate data binding container. Property 4 3mdings" is a readable 
reference to a collection of the control object's data binding associations. 

Methods 804 include methods for processing requests and accessing data 
members of the control object. In one embodiment, the methods are referenced by 
pointers stored in the memory space of the Control object. This referencing 
technique is also employed in embodiments of other server-side objects, including a 
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container control object, a control collection object, and a page object. Method 
"InitO" is used to initialize child control objects after they are created (see operation 
504 of FIG, 5). Method "LoadQ" is used to restore the viewstate information from a 
previous HTTP request (see operation 506 of FIG. 5). Method "SaveO" is used to 
save viewstate information for use with a later HTTP request (see operation 5 16 of 
FIG. 5). Method "Pre™ender()" is used to perform any pre-rendering steps 
necessary prior to saving viewstate and rendering content (see operation 514 of FIG. 
5). Method "Render (TextWriter output}" is used to output authoring language code 
for the user interface element corresponding to the current control object (see 
operation 5 1 S of FIG. 5). The code is output to the TextWriter Output Screen 
passed to it in the "Output" parameter. Method "DisposeO" is used to perform final 
clean-up work before ter min ating the control object (see operation 520 of FIG. 5). 

Method "GetUniquelDO" obtains a unique, hierarchically qualified, string 
identifier for the current control object Method "GetControlWithll >( String id)" 
returns a reference to an immediate child control object with the provided identifier 
("id"). Method "GetControlWithUniqueID(String id)" returns a reference to a child 
control object having a unique hierarchical identifier ("id 1 *). 

Method 'TushControlPropertyTwoBmdingContai (String prop Name)", 
an exemplary push module, is used to update a binding container for two-way data 
binding from post-back data when the post-back data value changes within the 
server-side control object. Method 

"PushBindingContamerPrope^ prop Name)", another 

exemplary push module, is used to update a server-side control object property with 
a current binding container value. Method *HasBindings()" returns of Boolean 
value indicating whether a control object has any binding associations. These 
methods are used to resolve binding relationships between properties of server-side 
control objects and properties in server-side data arrays (see the data binding 
operation 512 of FIG. 5), which are associated with server-side datas tores. 

FIG. 9 illustrates a flow diagram of operations for data binding a property of 
a server-side control object to a property of a server-side data array in an 
embodiment of the present invention. The operations illustrated in FIG. 9 may 
execute in one or more of the operations illustrated in FIG. 5. For example, in an 
embodiment of the present invention, operations 900 and 902 execute during a 
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creation operation or the Init operation 504, and the operation 904 executes during 
the Load operation 506, which results in data table being stored as a property of the 
table list control object in operation 906. When the table list control object or its 
children are access during the postback input processing operation 508 and 510 or 
the databinding operation 512, operations 90S, 910, 912, and 914 execute to extend 
the hierarchy to include the binding containers and their children, in accordance with 
the configuration of the data table. Operations 91 G, 918, 920, and 922 execute 
during the databinding operation 512 of FIG. 5, and operation 924 executes during 
the Save operation 516 of FIG. 5. The operational correspondence discussed above 
applies to one embodiment of the present invention; however, other embodiments 
may reorder or realign the operations of FIGs. 5 and 9. 

Turning to the individual operations of FIG. 9, if the page supports 
unidirectional data binding from a server-side database or bidirectional data binding 
between the server-side database and the control object hierarchy, operation 900 
loads a local data table (i,e., a data array) from a portion of the server-side database 
using functionality of COM+ reflection. Operation 902 associates the data table as 
the data source of a table list control object. In one embodiment, this association is 
accomplished by means of the data binding property specified in declaration of the 
table list control object (see line 14 of Fig. 6A). Operation 904 creates the table list 
control object in the control object hierarchy. Operation 906 stores the data table as 
a property of the table list control object. 

In operation 908, the table list control object iterates over each data set of the 
data table. For each data set detected, the table list control object creates a binding 
container control object (e.g., a list row control object) based on an associated 
template declaration. Each binding container control object is treated as a child of 
the table list control object. Operation 910 associates each binding container control 
object with a data set of the data table by setting a data binding property of the 
binding container control object to equal a data set of the data source (e.g., 
' r MyGrdcrs.Row( 1)' *). 

In operation 912, each binding container control object creates a descendant 
control object corresponding to a property of the binding container's corresponding 
data set of the data source. Alternatively, each binding container control object 
creates a child control object, which eventually leads to the creation of the 
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descendant control object corresponding to a property of the binding container's 
corresponding data set of the data source. Operation 9L4 establishes a binding 
relationship between the properties of the descendant control objects in the 
properties of corresponding data sets of the data source. The binding relationships 
may be defined by a FropertyBinding object stored in a property of the descendant 
control object. 

Decision operation 916 detects whether data from the control object property 
should be sent to the corresponding binding container property. If so, operation 918 
calls die PushContralPropertyToBindingContaineiO method in the descendant 
control object to send the data to the binding container. Thereafter, processing 
proceeds to decision operation 920. Alternatively, if decision operation 916 does 
not determine that the data from a control object property should be sent to the 
corresponding binding container property, processing also proceeds from decision 
operation 91 6 to decision operation 920, which determines whether data should be 
sent from a binding container property to the corresponding control object property. 
If so, operation 932 calls the PushBmdingContainerPiopcrtyToControlO method in 
the descendant control object to receive the data from the binding container. 
Thereafter, supersedes to operation 924. Alternatively, if decision operation 920 
determines that the data from the binding container property should not be sent to 
the control object property, processing also proceeds from decision operation 920 to 
operation 924. If the page supports unidirectional data binding to a server-side 
database or bidirectional data binding between the server-side database and the 
control object hierarchy, operation 924 saves the local data table to a portion of the 
server-side datastore by way of COM+ reflection. Processing can then continue 
with the Render operation 518 of FIG. 5, 

FIG. 10 illustrates a representation of an exemplary server-side 
PropcrtyBindingCoUection class in an embodiment of the present invention. The 
server-side PropertyDmdinsCollection class defines the methods and properties of a 
P^ertyBindingCollection object (see the Bindings property of the server-side 
Control class in FIG. 8). A PropertyBindingCollection class 1000 is illustrated as 
including memory storing properties 1000 into and methods 1004. Other 
PropertyBindingCollection class embodiments having a different combination of 
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data members and methods are also contemplated within the scope of the present 
invention. 

In the illustrated embodiment, properties 1002 and methods 1004 are public. 
Property "All" is a readable and writable snapshot array of PropertyBhiding objects 
representing all property bindings in the collection, ordered by an index. Property 
"1his[int index]" is a readable PropertyBinding object that returns a reference to an 
ordinal-indexed PropertyBhiding object within the collection. Property "Count" is a 
readable integer value indicating the number of PropeityBinding objects within the 
collection. 

Methods 1004 include methods for accessing the data of the 
PropertyBhidingCollection object. Method "Add(PropertyBinding value)" is used to 
add specified PropertyBinding objects to the collection. Method 
"hidexOf(PropertyBindins value)" is used to obtain an ordinal index of a 
Property B inding object in the collection. Method "GetHnurnerator(bool 
AllowRemove)" is used to obtain an enumerator of all PropertyBindings within the 
collection. Method "RemovetpropeityBhiding value)" is used to remove a specified 
PropertyBinding object from the collection. Method M Remove(int index)" is used to 
remove an index-specified PropertyBinding object from the collection. Method 
"ClearO" is used to remove all PropertyBinding objects from the collection. 

FIG, 1 1 illustrates a representation of an exemplary server-side 
PropertyBinding class in an embodiment of the present invention. The server-side 
Prop crtyBinding class defines the methods and properties of a FropcrtyHinding 
object (see the "All" and "this[int index]" properties of the 
PropertyBrndingCollection class of FIG. 1 1), which defines the data binding 
relationship between a control object and a server-side data source. A 
PropertyBinding class 1 100 is illustrated as including memory storing properties 
1 102. Other class embodiments having a different combination of data members 
and methods are also contemplated within the scope of the present invention. 

Tn the illustrated embodiment, properties 1 102 are public. Property 
"BmdingContainer" is a readable and writable BindingContainer interface (Le., an 
IBindmgContainer object) used to identify and gain access to a binding container 
data source. The TRindingContainer interface is a marker interface that identifies a 
control that exposes its public properties to the bindings of its descendents. 
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Therefore, the "BindingContainsr" property piovides a BindingContainer identifier 
that allows a bound control object to locate and access the server-side data source to 
which is bound. Property "Property" is a readable ami writable string value (i.e., a 
property identifier) identifying the bound property within the BindingContainer 
object. Property "Control" is a readable and writable Control object (i.e., identifying 
the target control object to which a data source property is bound. Property 
"ConirolProperty" is a readable and writable string value (i.e., a properly identifier) 
identifying the target property of the target control object. Property "FormatString" 
is a readable and writable string value identifying an optional format convergence 
string. 

The embodiments of the invention described herein are implemented as 
logical steps in one or more computer systems. The logical operations of the present 
invention are implemented (1) as a sequence of processor-implemented steps 
executing in one or more computer systems and (2) as interconnected machine 
modules within one or more computer systems. The implementation is a matter of 
choice, dependent on the performance requirements of the computer system 
implementing the invention. Accordingly, the logical operations making up the 
embodiments of the invention described herein are referred to variously as 
operations, steps, objects, or modules. 

The above specification, examples and data provide a complete description 
of the processes, systems^ computer program products of the invention. Since many 
embodiments of the invention can be made without departing from the spirit and 
scope of the invention, the invention resides in the claims hereinafter appended. 

4 Brief Description cf Drawings 

FIG. 1 illustrates a web seiver for dynamically generating web page content 
tor display on a client in an embodiment of the present invention, 

FIG. 2 illustrates a flew diagram of operations for processing and rendering 
client-side user interface elements using server-side control objects in an 
embodiment of the present invention. 

FIG. 3 illustrates exemplary modules in a web server used in an embodiment 
of the present invention. 

FIG. 4 illustrates an exemplary system useful for implementing an 
embodiment of the present invention. 

FIG, 5 illustrates an operation flow diagram representing processing of a 
page object in an embodiment of the present invention. 
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FIG. 6A illustrates an exemplary dynamic content resource (e.g., an ASF+ 
resource) declaring data bound control objects in an embodiment of the present 
invention. 

FIG. 6B illustrates an exemplary code declaration block declaring a second 
type of unidirectional data binding to a server-side dated table in an embodiment of 
present invention. 

FIG. 7 illustrates a partial control object hierarchy resulting from the 
processing of the exemplary dyriaraic content resource (e.g., an ASP+ resource) of 
FIG. 6A in an embodiment of the present invention. 

FIG. 8 illustrates a representation of an exemplary server-side Control class 
in an embodiment of the present invention. 

FIG. 9 illustrates a flow diagram of operations for data binding a property of 
a server-side control object to a property of a server-side data array in an 
embodiment of the present invention. 

FIG, 10 illustrates a representation of an exemplary server-side 
Property BindingCollection class in an embodiment of the present invention. 

FIG. 1 1 illustrates a representation of an exemplary server- side 
Property Binding class in an embodiment of the piesent invention. 



(68) 32002-24079 (P2002-24079A) 



1 3 



a> 



= W 1= PJI 



lis- 

°3 



2^ la 

CO g 



is 



ill* 

O 



iS a 



X 






(69) 3200224079 (P200224079A) 



2 J 



Client 

Transmit an HTTP request to 
server wrth a URL specifying an 
ASP+ resource 



Server 



202 



200 



Receive tho HTTP rsquost 




Read the ASP+ resource 



206" 



207^ 



Generate a Control Object 
hierarchy for the specified 
ASP+ resource 

I 



Prouess cliei it-side user 
interface element using server- 
sid e Control Objects 



! *rocess data binding for servar- 
side Control Objects 



T 



214" 



Receive the HTTP response 
with HTML data for new page 




Render i iTML*data for client- 
aide user-interfac e elements 

4 



Transmit HTML to the Client in 
a HTTP response 



Display the new page in the 
browser with HTML data 
describing the client-side user 
interfaces elements 



216* 



212 




(70) 3200224079 (P200224079A) 



3 3 




(71) 3200224079 (P200224079A) 



4 3 



COMPUT [R 400 



OPTICAL 






DISK 41 S 






OPTICAL 






DISK 


INTF 424 |» 


DRIVE 41 8 





CPU 
402 



MAGNETIC 

DISK 
DRIVE 414 



HARD DISK 
DRIVE 4t2 



INTF 4221 



INTF 420 1 - 



VIDEO 
ADAPTER 
444 



NE n/VORK 
ADAPTER 
452 



J~ 1 



REMOVABLE 
STORAGE 
416 



MEMORY 404 


BIOS 412 || ROM 406 || RAM 410 


OPERATING 
SYSTEM 426 


PROGRAM 
MODULE 430 


APPLICATION 
PROGRAMS 
428 


PROGRAM 
DATA 43'S 



KEYBOARD 
434 



SERIAL PORT 
INTERFACE 
440 



6 

Mouse 

436 



MONITOR 
442 



LAN 
448 



REMOTE 
COMPUTER 
446 



MOi >EM 

454 




(72) 32002-24079 (P2002-24079A) 



Cxi 

Co 




(73) 3200224079 (P200224079A 



6 A 3 



o § 

m ™ c 

■> 03 <D 

g ^ s s 

= :3 Z5 In 

Q_ 3 3 3 



o 

E 



O -o 

4s I 



" E 

B * 
m £ 

CO 
O 1 

o - 



o „ II 

~ * s 

<Z> O = 

■== <D 1|5 CO 
« -n 



o 



A 



UJ 



ft 



o 



a 4^ 
Tg © e 

iff 

g g £2 
2 2 * 

o a ^ 
EEo 

oj oj «i 
*; *i m 

£ -S3 « 
s 

O Q *„ 

A t" [" t 

«3 ii il 3 
£ JQ «o « 



iL ™ 

§ £ 

<D CD 

«. I — ' — A 

£ u ii ^ 
TO CD O: i5 

p -o -cs £ 

E JS * £ 

* m 3* 



(a id *5 E 

O- tn m ST ;£ 

" " E= <a ~ 



B v 




(74) 32002-24079 (P2002-24079A 



CIS 6 B 3 



2: 



CA 



| | 
111 

ffi n 
? ID fl> 4> 



^ 3 3 3 

f £££ 



O m 



S E 

CD Lti 

CD CD CD 
CO o (S 

-goo-S 
e 



A 

=5. 



"E 
o 



E 

X 

A 

A -~ 



a5 
O 



E 2 g 



0J 2i £ 



■3 

9. «i 



ro £ ^ 

L -r L L -h 

3 



s m o 

L Li tr 
i en "** 



11 

is & 

E v 

B 

v 



I— A 
- tP 

C Q. 

P E A 

II 1 



o 



« o5 £ 
t? -K . m 

V m 



2 v 



I* 

f I 



PJP) V«5 



1£? V~- CO OT T ' "* 




(76) 3200224079 (P200224079A) 



[08 3 



CD 

E 



tQ S fli » S 

X-n <SJ ^ 2 



a> cl £ 

o -== 

go 2^ 
O £ f- 

rnO ^ 



8. 
S 



£2. 

& 

is 
35 



* eg* 

«■ c c 

£ c l: u 

o o ~ 

to 00 



ffl 

o 

0 



S? 



33 
c 
a) "S 

AT 33 ^ 
9 M ^ 

— O 



D_ cf « i_ 1^ - 

E 2 <u o o 

g o £: e 0 ? » 

~ U- ^ (D CJl- O) 

JS — * ^ _G E 

C C>~ 2 5 u T3 -O 

_Q cng c O £ til h 

! o £ £ £ S a 



(77) 32002-24079 (P2002-24079A) 



im 9 ] 



[ Associate data table as date source of a table list control object 

p-902 



Create; the table list control objact 



Tr-904 



Optionally, load data table from database 

I 

\ Store the data table as a property oF the table list control object gQG 

-908 



Itersto over each row of the data table to create binding 
container control objects for each row 



Associate each bindfrig mntafoer with a row of the data table 93 0 



Create a descender* control object corresponding to a property f~ 91 2 
of each row 



Establish a binding relationship between the properties of the 
descendant control objects and the properties of the data taltte 



914 



■916 

Send data ftoen ^ YES 
^control object property to binding container^ 
property? 



NO 



920 




918 



Call PushControlProperty 
ToBindingConteiner{) 



922 



ZL 




Send data from 
ing container property to control objec 
property? 



Call PushBindingContainer 
PiopertyToContiiol 



NO 



924 



Optionally, save data table to database 



(78) 3200224079 (P200224079A) 



0J 




(79) 3200224079 (P200224079A) 



[Hi 13 




1 Abstract 

Server-side control objects corresponding to client-side user interface 
elements are created in a control object hierarchy. Properties of the control objects 
may be data bound to properties of a server-side data source (e.g., a server-side 
database). Hierarchical data binding relationships are established between 
properties of control objects and properties of a data source. Template declarations 
are used to define the configuration of binding container objects that correspond to 
data objects in the data source. An iterating control object determines the number of 
data objects in the data source increase according number of binding container 
objects. A simple data binding types include without limitation: (1) unidirectional 
data binding from the data source to a control object; (2) unidirectional data binding 
from a control object to the data source; and (3) bidirectional data binding between a 
control object and the data source. 



2 Kepresentatire Drawing 



Fig. 9 



